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PROJECT CHARIOT: 1962 TRACER STUDY SITE ASSESSMENT AND 
REMEDIAL ACTION PLAN 

Enclosed is the "Project Chariot: 1962 Tracer Study Site Assessment and Remedial 
Action Plan." A copy will be given to all of the Alaska local governmental agencies 
and is available for public review at the locations noted below. 

Community Site Location Site Address 

Barrow 

Kivalina 

Barrow High School Attn: Scott Ownbey 
P.O. Box 8950 
Barrow, AK 99723 

City of Kivalina Attn: Betty Swan 
P.O. Box 50079 
Kivalina, AK 99750 

Kotzebue Chukchi Consortium Attn: Janet Hadley, Director 
Library P.O. Box 297 

Kotzebue, AK 99752 

Point Hope Tikigaq School Attn: Charles Mason 
P.O. Box 148 - Library 
Point Hope, AK 99766 

Also enclosed are comments and responses which were submitted in response to the draft 
"Project Chariot: 1962 Tracer Study Remedial Action Plan." 

- 

The U.S. Department of Energy will be available to discuss the site assessment and 
remedial action at a public meeting to be held in Point Hope, on July 18, 1993, at 3 p.m., 
531 Natchiq Street. We look forward to seeing you there. 

Joseph N. Fiore, Acting Assistant Manager 
for Environmental Restoration & 
Waste Management 

Enclosures: 
As stated 
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Project Chariot History and Present Knowledge 

Site History 
Project Chariot Site was an experimental part of the United States Atomic Energy 

Commission's (AEC) Plowshare Program established to test the use of nuclear explosives for 

peaceful purposes. In 1958, the AEC authorized planning and studies for an experimental 

harbor excavation in Alaska using nuclear explosives. The primary purpose of this project 

was to investigate the technical problems and to begin development of a nuclear-excavation 

technology. At the same time, other studies were underway using nuclear explosives, 

including a test called Sedan, a cratering experiment carried out at the Nevada Test Site 

(NTS). 

The AEC, with the assistance of other agencies, university researchers, and the Canadian 

Government, conducted pretest environmental studies in the Cape Thompson Area to allow 

adequate assessment of the effect of the proposed project and to assure that it could be 

conducted safely. The commission conducted more than 40 separate environmental 

investigations, mainly between 1959 and 1961. By 1962, much of the desired nuclear- 

excavation engineering data originally planned to be obtained in Project Chariot Site activities 

had become available or would be available from experiments at other sites. The AEC 

decided in 1962 to suspend Project Chariot Site and to end the associated environmental 

studies. No nuclear explosive devices were brought to the Project Chariot Site. Many of the 

environmental study results and site descriptions presented in this plan were published in 

1966 in a book entitled Environment Of the Cape Thompson Region, Alaska (Wilimovsky and 

Wolfe, 1966). 

During the course of these environmental studies, the U.S. Geological Survey (USGS), under - 

a license granted by AEC's Division of Licensing and Regulation, carried out a five-day 

(August 20-25, 1962) radioactive tracer experiment on the soils at the Project Chariot Site. 

The purpose of this experiment was to measure overland transport of certain radioactive 

tracers at the site. Small quantities of radioactive tracer material and approximately 6.8 

kilograms (kg) (15 pounds [lb]) of soil containing radioactive fallout from the Sedan cratering 

experiment in Nevada were used for the tests. These measurements were on 12 plots, which 



were specifically designed to represent a variety of microdrainage patterns. All 12 test plots 

were adjacent to the headwater forks of Snowbank Creek, about 2.6 kilometers (krn) (1.6 

~niles [mi]) north-northwest from the base camp. The test plots ranged in size from 0.6 by 

0.6 meters (m) (2 by 2 feet [ft]) to 1.5 by 2.1 m (5 by 7 ft). The following types and 

activities of the radioisotopes were used: 

Radioisotope 

Cesium- 137 (Cs- 137) 
Iodine- 13 1 (I- 13 1) 
Strontium-85 (Sr-85) 
Project Sedan fallout 

Activity 
(At the time of the test) 

2 x lo8 becquerels (6 millicuries) 
2 x lo8 becquerels (5 millicuries) 
2 x lo8 becquerels (5 millicuries) 
4 x 10' becquerels (10 millicuries) 

The experimental technique involved the following steps: 

1. Each of the plots was enclosed with 2.5 by 15-centimeter (cm) (1 by 6-inch [in.]) boards 
that were wrapped in polyethylene sheeting, set edgewise, and buried sufficiently deep to 
cut off both surface flow and shallow seepage through the soil. 

A single tracer was distributed uniformly on each plot, generally over all the plot, but 
only over one-third of plots 106 and 113. Two of the tracers, Cs-137 and Sr-85, had been 
acquired in soluble form, dissolved in hydrochloric acid. In the Denver laboratory of the 
USGS, the radionuclide-bearing acid solution had been buffered and diluted with NqCO,, 
(sodium carbonate) to a pH of about 5.6 and a concentration of about 0.05 normal, and 
exchanged onto a local sandy soil that contained very little organic matter. The soil then 
had been oven dried prior to transport to the Project Chariot Site. At the site, the soil 
containing the radiological tracers was further mixed with a tundra soil that had been 
dried and screened and that had fairly large exchange capacity and high organic matter 
content. The twice-mixed Cs-137 tracer was applied to plots in concentrations of about 
4.4 x lo3 to 8.9 x lo3 becquerels per square centimeter (Bq/cm2) (0.12 to 0.24 microcuries - 
per square centimeter [pCi/cm2]). Concentrations of the Sr-85 tracer were about 5.6 x lo3 
to 1.3 x lo4 Bq/cm2 (0.15 to 0.35 pCi/cm2). 

A third tracer, 1-131, was handled in much the same way except that mixing with the 
sandy soil at Denver was accomplished by wetting and drying rather than by exchange. 
The second-stage mixing at the Project Chariot Site was with the same tundra soil as that 
used to mix the Cs and Sr tracers. The twice-mixed 1-131 tracer was applied to plots 109 
and 110 in concentrations of about 10 x lo3 and 2 x lo3 Bq/cm2 (0.27 and 0.054 
pCi1cm2), respectively. 



The fourth and final tracer was comprised of about 6.8 kg (15 lb) of radioactively- 
contaminated soil collected about 1.6 krn (1 mi) from ground zero of the Sedan detonation 
at the Nevada Test Site. This tracer was from 45 to 50 days old at the time of these 
experiments. It comprised diverse fission and activation products, largely attached to 
particles of Nevada Test Site alluvium. It was not further mixed at the Project Chariot 
Site. Of this fallout tracer, about 3 x lo6 Bq (70 pCi) were applied to each of three plots 
(1 13, 114, and 115), resulting in concentrations from about 3.6 x 10' to 4.4 x lo3 Bq/cm2 
(0.0097 to 0.12 pCi/cm". 

3. To simulate rainfall, water was drawn from Snowbank Creek by a portable gasoline- 
powered pump and applied to the plots through hose and spray nozzle. The test plots 
were located at a distance no greater than 20 m (60 ft) from the creek. Among the 12 
plots, four received one such application, four received two applications each, and two 
received seven applications in succession. Each application was sufficient to transiently 
saturate the surface soil of the plot and to generate ephemeral runoff. The amount of 
simulated rain was measured in several gages (50-milliliter [me] beakers); the range was 
between 0.64 and 4.95 cm (0.25 and 1.95 in.) per application and, in total, between 3.53 
and 14.7 cm (1.39 and 5.78 in.) per test. Intensity of the simulated rainfall was 
substantially greater than would be expected to occur naturally. 

4. Samples of the generated runoff were taken in 100-m4 polyethylene bottles for transport 
to the laboratory at Denver to determine radioactivity. Also, samples of soil on several 
plots were taken to a depth of 1 cm (0.4 in.), for determinations of bulk density and 
radioactivity. On the plots to which simulated rain was applied more than once, runoff 
was intermittent and was regenerated by each application; each generation of runoff was 
sampled separately. Radioactivity due to Sr-85 and I- 13 1 was determined by appropriate 
counting on 2-mP aliquots of runoff; that due to Cs-137 or to mixed products from Sedan 
fallout was first counted on 2-mP aliquots and later recounted on the residual samples. 

In addition to the overland transport tracer study, underground transport of radionuclides was 

appraised by a simple 18-hour percolation test in August 1962 on a hillside above Snowbank 

Creek (plot 62 ABJ 116). A small pit was dug through a surface layer of humus-rich soil 

15 cm (5.9 in.) thick, and about 10 cm (4 in.) into underlying silt and clay. The pit was 

filled to within 5 cm (2 in.) of its rim with 1.4 kg (3 lb) of Sedan soil mixed into a slurry 

with creek water. The pit was refilled three times with additional water. The resultant 

percolate was sampled in a trench dug 84 cm (33 in.) downslope from the pit. Samples were 

taken in 100-mP polyethylene bottles at 15-minute intervals during the first four hours and 

then once after 18 hours. At the end of the test, soil samples were taken from a subsidiary 

trench dug from the pit to the percolate trench. This test showed the attenuation of 

radionuclides adsorbed or exchanged from percolating or infiltrating water. 



A sediment transport experiment was conducted on a small tributary of Snowbank Creek, 

which was identified as test plot 117. The reach chosen was of fairly uniform slope and cross 

section and had a flow rate of approximately 60 liters per minute (lpm) (16 gallons per 

minute [gpm]). The flow rate was determined by catching the total discharge of the stream 

over a small waterfall in a bucket for measured lengths of time. The stream was measured 

off into 6-m (20-ft) reaches. After samplers were located at the 6-, 12-, and 18-m (20-, 40-, 

and 60-ft) stations, a slurry containing approximately 2.47 kg (5.44 lb) of Sedan soil was 

introduced as a single injection slug at the zero station of the test reach. Simultaneous 

samples of water were collected at one-minute intervals in 1-ounce (02) polyethylene bottles 

at the 6-, 12-, and 18-m (20-, 40-, and 60-ft) sampling points. Fifteen minutes after 

introduction of the Sedan soil slurry, the stream bottom at the point of introduction was 

vigorously agitated to dispense any of the slurry that may have been absorbed or settled on 

the stream bottom. Sampling was continued until a total time of 20 minutes had elapsed from 

the time of the initial introduction. All samples were transported for analysis to the USGS 

laboratory in Denver, Colorado. 

Following completion of each test plot experiment and the percolation test, the soil was 

removed and transported to a waste disposal area in half-filled 55-gallon drums. Four to six 

half-filled drums of soil were collected for disposal. The excavated soil was poured from the 

drums and mixed with the in-situ site soils. The rationale behind the mixing of the soils was 

to disguise the isotopic ratios, for security reasons. According to historical documents, this 

process generated approximately 45 cubic meters (m3) (1,600 cubic feet [ft3]) of soil, in a 

mound 0.46 m (1.5 ft) thick over an area of 4 square meters (m2) (40 square feet [ft2]). The 

2.5 by 15-cm (1 by 6-in.) boards and polyethylene sheeting were also disposed with the soil. 

This soil was then covered with up to 2 m (4 ft) of clean soil. The average activity 

concentration of the radioactivity in the soil at the time of emplacement was approximately - 
9.6 becquerels per gram (Bqlg) (0.26 nanocuries per gram [ncilg]). 

Both 1-131 and Sr-85 have half-lives of less than 70 days. Therefore, both of these isotopes 

have essentially decayed away, leaving only the longer half-life Cs-137 (30 years) and Sedan 

fallout with half-lives of 3 years or greater. The present activity concentration of 

radioactivity in the soil is estimated to be 1.1 Bqlg (0.03 nCi/g), with a total activity of less 

than 1.1 x 10' Bq (3 mCi) for the entire mound. Based on the risk assessment review 

performed by Oak Ridge Institute for Science and Education (ORISE), neither the current 



level of radioactivity or the activity present in 1962 poses a risk to human health or the 

environment. 

In accordance with the Health Lntervention Plan for Point Hope, the Alaska Division of Public 

Health has reviewed all available health information and generated a report titled, Health Risk 

Assessment of Radioisotopes a t  Cape Thompson, Alaska, November 24, 1992. This report 

concluded that the radioisotopes at Cape Thompson present no health risk to subsistence 

hunters in the area or to persons living in nearby villages. Also, the report states that 

radioisotopes have never presented a risk and will not present a risk if left in their present 

state. 

On April 28, 1963, the site of the soil test was transferred to the Naval Arctic Research 

Laboratory (NARL). The buildings, airstrip, and the structural improvements placed at this 

site were used by the U.S. Navy, and additional structures were built. The NARL ceased 

operations at the site in 1970, and the site was transferred to the Bureau of Land Management 

(BLM). The site was later transferred to the U.S. Fish and Wildlife Service (USFWS) in 

1980, with the exception of two individual Native Allotments. When the U.S. Army Corps of 

Engineers performed the initial field investigation at the site, areas of potential environmental 

concern were identified and included debris, structures, and waste materials. Based on these 

findings, the site was identified as a potential Defense Environmental Restoration Program for 

Formerly Used Defense Sites (DERP-FUDS). The location was verified through real estate 

records maintained at the U.S. Army Engineer District, Alaska. The Department of Defense 

(DoD) approved this site under the DERP-FUDS program on August 8, 1988. A Remedial 

Action contract was awarded in fiscal year (N) 1990 for the clean up of unsafe debris and 

buildings, petroleum containers, and contaminated soils. The Remedial Action was performed 

and completed during the summer of 1992. - 

Recently, a researcher at the University of Alaska at Fairbanks obtained two letters under the 

Freedom of Information Act (FOIA), written in the early 1960s from the USGS to the AEC. 

These two pieces of correspondence focused on the use of radioactive isotopes at this site 

during the performance of the investigations associated with the AEC's Project Chariot Site 

during the early 1960s. The letter also addressed the isotope materials buried at the site at 

the conclusion of the experiment. 



In response to concerns raised through the publication of this information by the news media 

and heightened local political interest facilitated by public concern, the Alaska Department of 

Environmental Conservation (ADEC) and the U.S. Army Corps of Engineers conducted a site 

investigation on September 10 to 14, 1992. The surface radioactivity survey indicated no 

readings above background levels. No visible signs of stressed vegetation were observed. A 

hole was power-augured diagonally into the southwest surface of the mound. Readings were 

not distinguishable above background until a depth of approximately 1.1 m (3.5 ft), where a 

reading of 0.1 rnilliroentgens per hour (mR/hr) was recorded. However, based on a U.S. 

Department of Energy (DOE) review of the video tape of the measurements, the results 

should only be used for qualitative information, due to the sampling methodology employed. 

On October 21, 1992, representatives from the DOE Nevada Operations Office ( D O E W ) ,  IT 

Corporation, ADEC, and Point Hope and Barrow residents performed a site inspection. The 

objectives of the site inspection were to assess the soil disposal mound; to perform a radiation 

survey of the mound surface; to inspect and access logistically important facilities at the site 

(airfields); and to inspect the buildings at the site for potential use. No readings were 

registered above background at the surface of the soil disposal mound using a gamma 

scintillation counter, an alpha scintillation probe, and a betalgamma Geiger-Mueller pancake 

probe. 

Based upon all available information, the DOE'S position is that the disposal mound has never 

nor will it ever present a hazard to the public or the environment. Upon evaluation of 

potential costs for further investigations at the site and complicated logistic issues, the DOE 

determined that the implementation of a remedial action was the most cost-effective approach. 

U.S. Department of Energy Environmental Restoration Program - 
In 1990, the D O E W  initiated an Environmental Restoration Program as part of an overall 

national program. This program is investigating and addressing environmental issues at all 

locations where nuclear weapons testing has been conducted by the United States government 

including test sites in Nevada, Mississippi, Colorado, New Mexico, Pacific Islands, and 

Alaska. 

Even though no nuclear testing activities occurred at the Project Chariot Site, the DOE/NV 

has been rielegated responsibility by the DOE Headquarters (DOEIHQ) to conduct the 



remedial action at the Project Chariot Site. The organization that sponsored the Project 

Chariot Site experiments, the AEC, no longer exists 

The D O E N ,  in conjunction with the DOE/HQ, is working with the ADEC to develop and 

implement environmental restoration activities at the Project Chariot Site. The ADEC has 

placed the Project Chariot Site on the State of Alaska - Contaminated Sites List. The 

execution of a grant between the DOE and ADEC has been initiated and will detail the DOE 

program-specific administrative responsibilities. The attachments to the grant will define the 

responsibilities of the DOE and ADEC for implementing this agreement. The grant will 

reflect the understanding and commitments regarding the DOE's provision of technical and 

financial support to the State for environmental oversight and monitoring initiatives to ensure 

compliance with applicable federal, state, and local regulations at the Project Chariot Site. 

Current Issues Related to the Project Chariot Site 
In an effort to facilitate the transfer of project-related information to the concerned public in 

the area of the Project Chariot Site, the DOE and ADEC jointly conducted public meetings in 

the Village of Point Hope, Alaska, in October 1992. The objectives of the public meetings 

were to: 

Enable the DOE and ADEC to present their respective agency roles and obligations 

Provide historical and current information on Project Chariot Site 

Provide a forum for the general public to express its concerns relative to Project Chariot 
Site. 

As part of the DOE's commitment to the ADEC and the public, public meetings and the 

transfer of project information will continue as a scheduled activity within the remedial action - 
project. To encourage public awareness, the Alaska Department of Health and Social 

Services has also conducted meetings with the local populace concerning Project Chariot Site. 



The Project Chariot: 1962 Tracer Study Site Assessment 
and Remedial Action Plan 

The Project Chariot Site, a 1962 Tracer Study Site Assessment and Remedial Action Plan, 

presents the technical approach and scope of work for the remediation of the soil disposal 

mound and the verification of attainment of the established clean-up level for the mound and 

study areas. 

Objectives 
The objectives of the site assessment remedial action to be performed at Project Chariot 

are to: 

Present a concise approach and scope of work for the remediation of the soil disposal 
mound, which is safe, environmentally sound, and cost-effective. 

Present procedures that are consistent with the regulatory requirements, used as a best- 
engineering practice, for the performance of the site assessment remedial action activities. 

Provide a "working document" based on a logic decision mamx that will enable project 
personnel to perform in accordance with governing regulations and guidelines. The 
"working document" is formatted to provide predetermined logic for making field 
decisions that maintain the continuity of the project and schedule without adversely 
impacting either the quality of the work or the quality of data collected. 

Provide a strategy for post-excavation sampling of the mound area to verify completeness 
of the excavation to the established clean-up levels, which will enable an expedited 
in-field approval of final closure by the ADEC. 

Provide strategies for radiological surveying of the test plot areas to verify that the 
radioisotopes used in the tracer study have been removed. 

Provide a plan for the sampling and analysis of surface water and sediment in Snowbank 
Creek to assess any potential transport of radioisotopes from the tracer study and to 
provide for further site assessment activities including an aerial radiological survey of 
Ogotoruk and Kisirnilok Valleys, a ground survey of tracer plot areas and the mound area 
and biota sampling for radioactive constituents. 



Goals 
The project goals for the site assessment and remedial action are to: 

Remediate the soil disposal mound in accordance with the DOE/NV-prepared and the 
ADEC-approved Site Assessment and Remedial Action Plan 

Perform the remedial action in a safe, environmentally sound, and cost-effective manner 

Excavate and containerize the tracer study generated soil in the disposal mound, to attain 
the clean-up level, and to secure the ADEC on-site approval of final closure in an 
expeditious manner 

Perform a radiological survey of the test plot areas to verify that the tracer study 
radioisotopes have been removed and to secure the ADEC on-site approval of final 
closure in an expeditious manner 

Perform surface water and sediment sampling and analysis of Snowbank Creek as part of 
site assessment activities. 

These project goals are tiered from and consistent with the objectives presented in the Site 

Assessment and Remedial Action Plan. To successfully achieve these goals, the continued 

cooperation and communication between the DOE, ADEC, and the public are critical. The 

Site Assessment and Remedial Action Plan establishes the project organization, 

responsibilities, and authority for the participating organizations. 

Scope of Work 
The scope of the site assessment and remedial action focuses exclusively on the removal of 

the soil disposal mound at the site, the performance of a radiological survey of the test plot 

areas, the sampling and analysis of surface water and sediment of Snowbank Creek, 

background sampling of Kisirnilok Valley and biota sampling. The soil disposal mound is 
- 

located approximately 1.2 krn (0.75 mi) north of the original Project Chariot Site camp. 

Based on historical documents, the estimated volume of soil, including overburden of 

approximately 1.2 m (4 ft), is 250 m3 (9,000 ft3). It is assumed, through a review of 

documents, that the measurements were a visual interpretation of the mound's dimensions. 

The June 1993 measurements for the entire mound are 18 by 17 by 1.5 m (57 by 56 by 5 ft). 

In the best-case scenario, a rectangle was fitted around the mound shape. Given the 

dimensions of the entire area (18 by 17 m [57 by 56 ft]) and using simple geometry, the 

dimensions of the rectangle were found to be 17 by 12 m (55 by 39 ft). Estimating with 



semi-parabolic areas, the best-case scenario for the mound volume is 220 m3 (290 cubic yards 

[yd3]). In the worst-case scenario, the entire square footage outside the mound was used. 

Therefore, at an estimated maximum, the mound volume is 500 m3 (650 yd3). 

The site assessment and remedial action will consist of phases: 

Phase I -- Sampling and Analysis. The soil mound will be survey and sampled for 
disposal waste classification. The analysis results will be used to determine 
both transportation and disposal requirements. 

Phase II -- Soil Excavation and Containerization. The soil mound will be excavated 
using heavy equipment and placed in U.S. Department of Transportation 
(DOT)-approved containers. During the excavation activity, an on-site 
laboratory equipped with radiological instruments will be utilized to analyze 
soil samples and to certify decontamination efforts. 

Phase III -- Post-Excavation Sampling and Analysis of the excavated area. Post- 
excavation soil samples will be collected from the base and sides of the 
excavation for laboratory analysis (on-site and off-site) to confirm 
attainment of the clean-up level. This activity will coincide with the 
excavation operation. In the event that the laboratory results indicate that 
additional soil removal is required, the area of concern will undergo 
supplemental excavation and sampling. Upon attainment of the clean-up 
level and ADEC approval of final closure, the excavated area will be 
restored to natural grade using on-site soil directly adjacent to the former 
area and the clean soil cover from the soil mound. The area will be 
reseeded and covered with excelsior blankets to facilitate seed germination 
according to the Revegetation Plan (Section 9.0). 

Phase W -- Transportation and Disposal. The containerized soil will be transported in 
accordance with DOT regulations and disposed at the NTS. 

Phase V -- Radiological Survey. A radiological survey of the test plots will be - 
performed to verify that the radioisotopes used in the tracer study have 
been removed. In the event that the survey results indicate that the 
radioisotopes remain above the established background level, the soil within 
the area will be manually excavated and containerized for disposal. The 
area will undergo subsequent surveying to verify that radiation levels are 
consistent with background readings. 

Phase VI -- Surface Water and Sediment Sampling. The surface water and sediment of 
Snowbank Creek will be sampled and analyzed at an off-site laboratory to 
assess any potential transport of radioisotopes from the tracer study. 



Phase VII -- Biota Sampling. Selected flora and fauna of the Ogotoruk and Kisimilok 

Valleys will be collected and analyzed for radionuclides by an off-site 

laboratory. Samples of lichens, sedges, and shrub species will be obtained 

from several locations in the Ogotoruk Valley that were previously studied. 

Additional sites will be sampled to evaluate the migration of radionuclides 

from the tracer study mound into soils and vegetation near Snowbank Creek 

and at a control site (reference) in Kisimilok Valley. 

Phase VIII -- Background sampling. An aerial surface survey and soil sampling will be 

conducted to establish naturally occurring levels of radionuclides for the 

undisturbed areas of the Ogotoruk Valley. This will allow for a distinction 

to be made between "clean" overburden soils and those which may require 

removal to a licensed facility. 

Upon receipt of ADEC approval on the final closure of the mound and the test plot areas, 

project equipment will be decontaminated and certified as radiological "clean." Prior to 

demobilization, the disturbed areas will be reseeded with the approved mixture presented in 

the Revegetation Plan and covered to promote seed germination. Demobilization from the 

site will follow and include the removal of all project equipment, materials, and personnel 

from the site. 

A project closeout report will be prepared by D O E N  to document the site activities that 

were performed, on-site decisions rendered, project records (e.g., photographs, laboratory 

analyses, QA/QC records, health and safety records, and daily logs), and volume of soil 

excavated and disposed of. This report will also present the results of the site assessment 

activities. 
- 

Due to the Project Chariot Site location, two major factors that are critical to the 

implementation of the site assessment remedial action are weather and logistics. Both factors 

can affect the site operation, thus impacting the proposed schedule. The remoteness of the 

site and limited access routes require the logistics to be predetermined and contingencies 

evaluated and established for operations to and from the site and during the performance of 

the remediation. The weather can also impact both the transportation and remediation 

activities. Weather will affect, to a degree, the productivity of site operations (labor and 



equipment). These issues are addressed in the site assessment and remedial action plan, and 

contingencies are identified. The in-field production rate is based on a seven-day work week 

and twelve-hour days. The remediation effort will also work a seven-day work week and 

twelve-hour days. The Site-Specific Health and Safety Plan requirements for on-site 

personnel safety will take precedence over the schedule. 

Schedule for Completion 
The on-site remediation and sampling activities are tentatively scheduled to commence in July 

1993 and conclude in early September 1993. This schedule has been adopted in response to a 

written request submitted by the local populace, who have expressed concerns that any site 

activities conducted between the months of March and June may adversely impact the 

subsistence hunting season of local villages. 

The implementation of the site assessment and remedial action, in accordance with this 

schedule, is dependent on the following predecessor activities: 

ADEC approval of the Site Assessment and Remedial Action Plan 

Public participation in the remedial action planning process 

National Environmental Policy Act (NEPA) evaluation by the U.S. Fish 
and Wildlife Service 

Securing all required federal, state, and local permits 

Securing an Access Agreement from the native allotment holder 

Procurement of services and subcontractors in accordance with Federal 
Procurement Regulations 
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Executive Summary 

The Project Chariot Site, a 1962 Tracer Study Site Assessment and Remedial Action Plan, 

presents the technical approach and scope of work for the remediation of the soil disposal 

mound and the verification of attainment of the established clean-up level for the mound and 

study areas. 

Site History 
Project Chariot Site was an experimental part of the United States Atomic Energy 

Commission's (AEC) Plowshare Program established to test the use of nuclear explosives for 

peaceful purposes. In 1958, the AEC authorized planning and studies for an experimental 

harbor excavation in Alaska using nuclear explosives. The primary purpose of this project 

was to investigate the technical problems and to begin development of a nuclear-excavation 

technology. At the same time, other studies were underway using nuclear explosives, 

including a test called Sedan, a cratering experiment carried out at the Nevada Test Site 

(NTS). 

The AEC, with the assistance of other agencies, university researchers, and the Canadian 

Government, conducted pretest environmental studies in the Cape Thompson Area to allow 

adequate assessment of the effect of the proposed project and to assure that it could be 

conducted safely. The commission conducted more than 40 separate environmental 

investigations, mainly between 1959 and 1961. By 1962, much of the desired nuclear- 

excavation engineering data originally planned to be obtained in Project Chariot Site activities 

had become available or would be available from experiments at other sites. The AEC 

decided in 1962 to suspend Project Chariot Site and to end the associated environmental 

studies. No nuclear explosive devices were brought to the Project Chariot Site. Many of the 

environmental study results and site descriptions presented in this plan were published in 

1966 in a book entitled Environment Of the Cape Thompson Region, Alaska (Wilirnovsky and 

Wolfe, 1966). 

During the course of these environmental studies, the U.S. Geological Survey (USGS), under 

a license granted by AEC's Division of Licensing and Regulation, carried out a five-day 

ES- 1 



(August 20-25, 1962) radioactive tracer experiment on the soils at the Project Chariot Site. 

The purpose of this experiment was to measure overland transport of certain radioactive 

tracers at the site. Small quantities of radioactive tracer material and approximately 6.8 

kilograms (kg) (15 pounds [lb]) of soil containing radioactive fallout from the Sedan cratering 

experiment in Nevada were used for the tests. These measurements were on 12 plots, which 

were specifically designed to represent a variety of microdrainage patterns. All 12 test plots 

were adjacent to the headwater forks of Snowbank Creek, about 2.6 kilometers (krn) (1.6 

miles [mi]) north-northwest from the base camp. The test plots ranged in size from 0.6 by 

0.6 meters (m) (2 by 2 feet [ft]) to 1.5 by 2.1 m (5 by 7 ft). The following types and 

activities of the radioisotopes were used: 

Radioisotope 

Cesium- 137 (Cs- 137) 
Iodine- 13 1 (I- 13 1) 
Strontium-85 (Sr-85) 
Project Sedan fallout 

Activity 
(At the time of the test) 

2 x 10' becquerels (6 millicuries) 
2 x lo8 becquerels (5 millicuries) 
2 x 10' becquerels (5 millicuries) 
4 x 10' becquerels (10 millicuries) 

The experimental technique involved the following steps: 

1. Each of the plots was enclosed with 2.5 by 15-centimeter (cm) (1 by 6-inch [in.]) boards 
that were wrapped in polyethylene sheeting, set edgewise, and buried sufficiently deep to 
cut off both surface flow and shallow seepage through the soil. 

2. A single tracer was distributed uniformly on each plot, generally over all the plot, but 
only over one-third of plots 106 and 113. Two of the tracers, Cs-137 and Sr-85, had been 
acquired in soluble form, dissolved in hydrochloric acid. In the Denver laboratory of the 
USGS, the radionuclide-bearing acid solution had been buffered and diluted with N+CO,, 
(sodium carbonate) to a pH of about 5.6 and a concentration of about 0.05 normal, and 
exchanged onto a local sandy soil that contained very little organic matter. The soil then 
had been oven dried prior to transport to the Project Chariot Site. At the site, the soil 
containing the radiological tracers was further mixed with a tundra soil that had been 
dried and screened and that had fairly large exchange capacity and high organic matter 
content. The twice-mixed Cs-137 tracer was applied to plots in concentrations of about 
4.4 x lo3 to 8.9 x lo3 becquerels per square centimeter (Bq/cm2) (0.12 to 0.24 microcuries 
per square centimeter [pCi/cm2]). Concentrations of the Sr-85 tracer were about 5.6 x lo3 
to 1.3 x lo4 Bq/cm2 (0.15 to 0.35 pCi/cm2). 



A third tracer, 1-131, was handled in much the same way except that mixing with the 
sandy soil at Denver was accomplished by wetting and drying rather than by exchange. 
The second-stage mixing at the Project Chariot Site was with the same tundra soil as that 
used to mix the Cs and Sr tracers. The twice-mixed I- 13 1 tracer was applied to plots 109 
and 110 in concentrations of about 10 x lo3 and 2 x lo3 Bq/cm2 (0.27 and 0.054 
pCi/cm2), respectively. 

The fourth and final tracer was comprised of about 6.8 kg (15 lb) of radioactively- 
contaminated soil collected about 1.6 krn (1 mi) from ground zero of the Sedan detonation 
at the Nevada Test Site. This tracer was from 45 to 50 days old at the time of these 
experiments. It comprised diverse fission and activation products, largely attached to 
particles of Nevada Test Site alluvium. It was not further mixed at the Project Chariot 
Site. Of this fallout tracer, about 3 x lo6 Bq (70 pCi) were applied to each of three plots 
(1 13, 114, and 115), resulting in concentrations from about 3.6 x 10' to 4.4 x 103 Bq/cm2 
(0.0097 to 0.12 pCi/cm2). 

3. To simulate rainfall, water was drawn from Snowbank Creek by a portable gasoline- 
powered pump and applied to the plots through hose and spray nozzle. The test plots 
were located at a distance no greater than 20 m (60 ft) from the creek. Among the 12 
plots, four received one such application, four received two applications each, and two 
received seven applications in succession. Each application was sufficient to transiently 
saturate the surface soil of the plot and to generate ephemeral runoff. The amount of 
simulated rain was measured in several gages (50-milliliter [me] beakers); the range was 
between 0.64 and 4.95 cm (0.25 and 1.95 in.) per application and, in total, between 3.53 
and 14.7 cm (1.39 and 5.78 in.) per test. Intensity of the simulated rainfall was 
substantially greater than would be expected to occur naturally. 

4. Samples of the generated runoff were taken in 100-me polyethylene bottles for transport 
to the laboratory at Denver to determine radioactivity. Also, samples of soil on several 
plots were taken to a depth of 1 cm (0.4 in.), for determinations of bulk density and 
radioactivity. On the plots to which simulated rain was applied more than once, runoff 
was intermittent and was regenerated by each application; each generation of runoff was 
sampled separately. Radioactivity due to Sr-85 and 1-13] was determined by appropriate 
counting on 2-mQ aliquots of runoff; that due to Cs-137 or to mixed products from Sedan 
fallout was first counted on 2-mQ aliquots and later recounted on the residual samples. 

In addition to the overland transport tracer study, underground transport of radionuclides was 

appraised by a simple 18-hour percolation test in August 1962 on a hillside above Snowbank 

Creek (plot 62 ABJ 116). A small pit was dug through a surface layer of humus-rich soil 

15 cm (5.9 in.) thick, and about 10 cm (4 in.) into underlying silt and clay. The pit was 

filled to within 5 cm (2 in.) of its rim with 1.4 kg (3 lb) of Sedan soil mixed into a slurry 

with creek water. The pit was refilled three times with additional water. The resultant 



percolate was sampled in a trench dug 84 cm (33 in.) downslope from the pit. Samples were 

taken in 100-mP polyethylene bottles at 15-minute intervals during the first four hours and 

then once after 18 hours. At the end of the test, soil samples were taken from a subsidiary 

trench dug from the pit to the percolate trench. This test showed the attenuation of 

radionuclides adsorbed or exchanged from percolating or infiltrating water. 

A sediment transport experiment was conducted on a small tributary of Snowbank Creek, 

which was identified as test plot 117. The reach chosen was of fairly uniform slope and cross 

section and had a flow rate of approximately 60 liters per minute (lpm) (16 gallons per 

minute [gpm]). The flow rate was determined by catching the total discharge of the stream 

over a small waterfall in a bucket for measured lengths of time. The stream was measured 

off into 6-m (20-ft) reaches. After samplers were located at the 6-, 12-, and 18-m (20-, 40-, 

and 60-ft) stations, a slurry containing approximately 2.47 kg (5.44 lb) of Sedan soil was 

introduced as a single injection slug at the zero station of the test reach. Simultaneous 

samples of water were collected at one-minute intervals in 1-ounce (oz) polyethylene bottles 

at the 6-, 12-, and 18-m (20-, 40-, and 60-ft) sampling points. Fifteen minutes after 

introduction of the Sedan soil slurry, the stream bottom at the point of introduction was 

vigorously agitated to dispense any of the sluny that may have been absorbed or settled on 

the stream bottom. Sampling was continued until a total time of 20 minutes had elapsed from 

the time of the initial introduction. All samples were transported for analysis to the USGS 

laboratory in Denver, Colorado. 

Following completion of each test plot experiment and the percolation test, the soil was 

removed and transported to a. waste disposal area in half-filled 55-gallon drums. Four to six 

half-filled drums of soil were collected for disposal. The excavated soil was poured from the 

drums and mixed with the in-situ site soils. The rationale behind the mixing of the soils was 

to disguise the isotopic ratios, for security reasons. According to historical documents, this 

process generated approximately 45 cubic meters (m3) (1,600 cubic feet [ft3]) of soil, in a 

mound 0.46 m (1.5 ft) thick over an area of 4 square meters (m2) (40 square feet [ft2]). The 

2.5 by 15-cm (1 by 6-in.) boards and polyethylene sheeting were also disposed with the soil. 

This soil was then covered with up to 2 m (4 ft) of clean soil. The average activity 

concentration of the radioactivity in the soil at the time of emplacement was approximately 

9.6 becquerels per gram (Bqlg) (0.26 nanocuries per gram [ncilg]). 



Both 1-131 and Sr-85 have half-lives of less than 70 days. Therefore, both of these isotopes 

have essentially decayed away, leaving only the longer half-life Cs-137 (30 years) and Sedan 

fallout with half-lives of 3 years or greater. The present activity concentration of 

radioactivity in the soil is estimated to be 1.1 Bq/g (0.03 nCi/g), with a total activity of less 

than 1.1 x 10' Bq (3 mCi) for the entire mound. Based on the risk assessment review 

performed by Oak Ridge Institute for Science and Education (ORISE), neither the current 

level of radioactivity or the activity present in 1962 poses a risk to human health or the 

environment. 

In accordance with the Health Intervention Plan for Point Hope, the Alaska Division of Public 

Health has reviewed all available health information and generated a report titled, Health Risk 

Assessment of Radioisotopes at  Cape Thompson, Alaska, November 24, 1992. This report 

concluded that the radioisotopes at Cape Thompson present no health risk to subsistence 

hunters in the area or to persons living in nearby villages. Also, the report states that 

radioisotopes have never presented a risk and will not present a risk if left in their present 

state. 

On April 28, 1963, the site of the soil test was transferred to the Naval Arctic Research 

Laboratory (NARL). The buildings, airstrip, and the structural improvements placed at this 

site were used by the U.S. Navy, and additional structures were built. The NARL ceased 

operations at the site in 1970, and the site was transferred to the Bureau of Land Management 

(BLM). The site was later transferred to the U.S. Fish and Wildlife Service (USFWS) in 

1980, with the exception of two individual Native Allotments. When the U.S. Army Corps of 

Engineers performed the initial field investigation at the site, areas of potential environmental 

concern were identified and included debris, structures, and waste materials. Based on these 

findings, the site was identified as a potential Defense Environmental Restoration Program for 

Formerly Used Defense Sites (DERP-FUDS). The location was verified through real estate 

records maintained at the U.S. Army Engineer District, Alaska. The Department of Defense 

(DoD) approved this site under the DERP-FUDS program on August 8, 1988. A Remedial 

Action contract was awarded in fiscal year (FY) 1990 for the clean up of unsafe debris and 

buildings, petroleum containers, and contaminated soils. The Remedial Action was performed 

and completed during the summer of 1992. 



Recently, a researcher at the University of Alaska at Fairbanks obtained two letters under the 

Freedom of Information Act (FOIA), written in the early 1960s from the USGS to the AEC. 
These two pieces of correspondence focused on the use of radioactive isotopes at this site 

during the performance of the investigations associated with the AEC's Project Chariot Site 

during the early 1960s. The letter also addressed the isotope materials buried at the site at 

the conclusion of the experiment. 

In response to concerns raised through the publication of this information by the news media 

and heightened local political interest facilitated by public concern, the Alaska Department of 

Environmental Conservation (ADEC) and the U.S. Army Corps of Engineers conducted a site 

investigation on September 10 to 14, 1992. The surface radioactivity survey indicated no 

readings above background levels. No visible signs of stressed vegetation were observed. A 

hole was power-augured diagonally into the southwest surface of the mound. Readings were 

not distinguishable above background until a depth of approximately 1.1 m (3.5 ft), where a 

reading of 0.1 milliroentgens per hour (mR/hr) was recorded. However, based on a U.S. 
Department of Energy (DOE) review of the video tape of the measurements, the results 

should only be used for qualitative information, due to the sampling methodology employed. 

On October 21, 1992, representatives from the DOE Nevada Operations Office ( D O E N ) ,  IT 
Corporation, ADEC, and Point Hope and Barrow residents performed a site inspection. The 

objectives of the site inspection were to assess the soil disposal mound; to perform a radiation 

survey of the mound surface; to inspect and access logistically important facilities at the site 

(airfields); and to inspect the buildings at the site for potential use. No readings were 

registered above background at the surface of the soil disposal mound using a gamma 

scintillation counter, an alpha scintillation probe, and a beta/gamma Geiger-Mueller pancake 

probe. 

Based upon all available information, the DOE'S position is that the disposal mound has never 

nor will it ever present a hazard to the public or the environment. Upon evaluation of 

potential costs for further investigations at the site and complicated logistic issues, the DOE 

determined that the implementation of a remedial action was the most cost-effective approach. 

U.S. Department of Energy Environmental Restoration Program. In 1990, the 

D O E N  initiated an Environmental Restoration Program as part of an overall national 



program. This program is investigating and addressing environmental issues at all locations 

where nuclear weapons testing has been conducted by the United States government including 

test sites in Nevada, Mississippi, Colorado, New Mexico, Pacific Islands, and Alaska. 

Even though no nuclear testing activities occurred at the Project Chariot Site, the DOE/NV 

has been delegated responsibility by the DOE Headquarters @OE/HQ to conduct the 

remedial action at the Project Chariot Site. The organization that sponsored the Project 

Chariot Site experiments, the AEC, no longer exists 

The DOE/NV, in conjunction with the DOE/HQ, is working with the ADEC to develop and 

implement environmental restoration activities at the Project Chariot Site. The ADEC has 

placed the Project Chariot Site on the State of Alaska - Contaminated Sites List. The 

execution of a grant between the DOE and ADEC has been initiated and will detail the DOE 

program-specific administrative responsibilities. The attachments to the grant will define the 

responsibilities of the DOE and ADEC for implementing this agreement. The grant will 

reflect the understanding and commitments regarding the DOE's provision of technical and 

financial support to the State for environmental oversight and monitoring initiatives to ensure 

compliance with applicable federal, state, and local regulations at the Project Chariot Site. 

Current Issues Related to the Project Chariot Site. In an effort to facilitate the 

transfer of project-related information to the concerned public in the area of the Project 

Chariot Site, the DOE and ADEC jointly conducted public meetings in the Village of Point 

Hope, Alaska, in October 1992. The objectives of the public meetings were to: 

Enable the DOE and ADEC to present their respective agency roles and obligations 

Provide historical and current information on Project Chariot Site 

Provide a forum for the general public to express its concerns relative to Project Chariot 
Site. 

As part of the DOE's commitment to the ADEC and the public, public meetings and the 

transfer of project information will continue as a scheduled activity within the remedial action 

project. To encourage public awareness, the Alaska Department of Health and Social 

Services has also conducted meetings with the local populace concerning Project Chariot Site. 



Site Assessment and Remedial Action Objectives. The objectives of the site 

assessment remedial action to be performed at Project Chariot are to: 

Present a concise approach and scope of work for the remediation of the soil disposal 
mound, which is safe, environmentally sound, and cost-effective. 

Present procedures that are consistent with the regulatory requirements, used as a best- 
engineering practice, for the performance of the site assessment remedial action activities. 

Provide a "working document" based on a logic decision matrix that will enable project 
personnel to perform in accordance with governing regulations and guidelines. The 
"working document" is formatted to provide predetermined logic for making field 
decisions that maintain the continuity of the project and schedule without adversely 
impacting either the quality of the work or the quality of data collected. 

Provide a strategy for post-excavation sampling of the mound area to verify completeness 
of the excavation to the established clean-up levels, which will enable an expedited 
in-field approval of final closure by the ADEC. 

Provide strategies for radiological surveying of the test plot areas to venfy that the 
radioisotopes used in the tracer study have been removed. 

Provide a plan for the sampling and analysis of surface water and sediment in Snowbank 
Creek to assess any potential transport of radioisotopes from the tracer study and to 
provide for further site assessment activities including an aerial radiological survey of 
Ogotoruk and Kisimilok Valleys, a ground survey of tracer plot areas and the mound area 
and biota sampling for radioactive constituents. 

Project Goals. The project goals for the site assessment and remedial action are to: 

Remediate the soil disposal mound in accordance with the DOEN-prepared and the 
ADEC-approved Site Assessment and Remedial Action Plan 

Perform the remedial action in a safe, environmentally sound, and cost-effective manner 

Excavate and containerize the tracer study generated soil in the disposal mound, to attain 
the clean-up level, and to secure the ADEC on-site approval of final closure in an 
expeditious manner 

Perform a radiological survey of the test plot areas to verify that the tracer study 
radioisotopes have been removed and to secure the ADEC on-site approval of final 
closure in an expeditious manner 



Perform surface water and sediment sampling and analysis of Snowbank Creek as part of 
site assessment activities. 

These project goals are tiered from and consistent with the objectives presented in the Site 

Assessment and Remedial Action Plan. To successfully achieve these goals, the continued 

cooperation and communication between the DOE, ADEC, and the public are critical. The 

Site Assessment and Remedial Action Plan establishes the project organization, 

responsibilities, and authority for the participating organizations. 

Site Assessment and Remedial Action Scope of Work. The scope of the site 

assessment and remedial action focuses exclusively on the removal of the soil disposal mound 

at the site, the performance of a radiological survey of the test plot areas, the sampling and 

analysis of surface water and sediment of Snowbank Creek, background sampling of 

Kisimilok Valley and biota sampling. The soil disposal mound is located approximately 

1.2 km (0.75 mi) north of the original Project Chariot Site camp. Based on historical 

documents, the estimated volume of soil, including overburden of approximately 1.2 m (4 ft), 

is 250 m3 (9,000 ft3). It is assumed, through a review of documents, that the measurements 

were a visual interpretation of the mound's dimensions. The June 1993 measurements for the 

entire mound are 18 by 17 by 1.5 m (57 by 56 by 5 ft). In the best-case scenario, a rectangle 

was fitted around the mound shape. Given the dimensions of the entire area (18 by 17 m 

[57 by 56 ft]) and using simple geometry, the dimensions of the rectangle were found to be 

17 by 12 m (55 by 39 ft). Estimating with semi-parabolic areas, the best-case scenario for 

the mound volume is 220 m3 (290 cubic yards [yd3]). In the worst-case scenario, the entire 

square footage outside the mound was used. Therefore, at an estimated maximum, the mound 

volume is 500 m3 (650 yd3). 

The site assessment and remedial action will consist of phases: 

Phase I -- Sampling and Analysis. The soil mound will be survey and sampled for 
disposal waste classification. The analysis results will be used to determine 
both transportation and disposal requirements. 

Phase 11 -- Soil Excavation and Containerization. The soil mound will be excavated 
using heavy equipment and placed in U.S. Department of Transportation 
(DOT)-approved containers. During the excavation activity, an on-site 



laboratory equipped with radiological instruments will be utilized to analyze 
soil samples and to certify decontamination efforts. 

Phase III -- Post-Excavation Sampling and Analysis of the excavated area. Post- 
excavation soil samples will be collected from the base and sides of the 
excavation for laboratory analysis (on-site and off-site) to confirm 
attainment of the clean-up level. This activity will coincide with the 
excavation operation. In the event that the laboratory results indicate that 
additional soil removal is required, the area of concern will undergo 
supplemental excavation and sampling. Upon attainment of the clean-up 
level and ADEC approval of final closure, the excavated area will be 
restored to natural grade using on-site soil directly adjacent to the former 
area and the clean soil cover from the soil mound. The area will be 
reseeded and covered with excelsior blankets to facilitate seed germination 
according to the Revegetation Plan (Section 9.0). 

Phase IV -- Transportation and Disposal. The containerized soil- will be transported in 
accordance with DOT regulations and disposed at the NTS. 

Phase V -- Radiological Survey. A radiological survey of the test plots will be 
performed to verify that the radioisotopes used in the tracer study have 
been removed. In the event that the survey results indicate that the 
radioisotopes remain above the established background level, the soil within 
the area will be manually excavated and containerized for disposal. The 
area will undergo subsequent surveying to venfy that radiation levels are 
consistent with background readings. 

Phase VI -- Surface Water and Sediment Sampling. The surface water and sediment of 
Snowbank Creek will be sampled and analyzed at an off-site laboratory to 
assess any potential transport of radioisotopes from the tracer study. 

Phase VII -- Biota Sampling. Selected flora and fauna of the Ogotoruk and Kisirnilok 

Valleys will be collected and analyzed for radionuclides by an off-site 

laboratory. Samples of lichens, sedges, and shrub species will be obtained 

from several locations in the Ogotoruk Valley that were previously studied. 

Additional sites will be sampled to evaluate the migration of radionuclides 

from the tracer study mound into soils and vegetation near Snowbank Creek 

and at a control site (reference) in Kisimilok Valley. 

Phase VIII -- Background sampling. An aerial surface survey and soil sampling will be 

conducted to establish naturally occurring levels of radionuclides for the 



undisturbed areas of the Ogotoruk Valley. This will allow for a distinction 

to be made between "clean" overburden soils and those which may require 

removal to a licensed facility. 

Upon receipt of ADEC approval on the final closure of the mound and the test plot areas, 

project equipment will be decontaminated and certifkd as radiological "clean." Prior to 

demobilization, the disturbed areas will be reseeded with the approved mixture presented in 

the Revegetation Plan and covered to promote seed germination. Demobilization from the 

site will follow and include the removal of all project equipment, materials, and personnel 

from the site. 

A project closeout report will be prepared by DOEINV to document the site activities that 

were performed, on-site decisions rendered, project records (e.g., photographs, laboratory 

analyses, QA/QC records, health and safety records, and daily logs), and volume of soil 

excavated and disposed of. This report will also present the results of the site assessment 

activities. 

Due to the Project Chariot Site location, two major factors that are critical to the 

implementation of the site assessment remedial action are weather and logistics. Both factors 

can affect the site operation, thus impacting the proposed schedule. The remoteness of the 

site and limited access routes require the logistics to be predetermined and contingencies 

evaluated and established for operations to and from the site and during the performance of 

the remediation. The weather can also impact both the transportation and remediation 

activities. Weather will affect, to a degree, the productivity of site operations (labor and 

equipment). These issues are addressed in the site assessment and remedial action plan, and 

contingencies are identified. The in-field production rate is based on a seven-day work week 

and twelve-how days. The remediation effort will also work a seven-day work week and 

twelve-hour days. The Site-Specific Health and Safety Plan requirements for on-site 

personnel safety will take precedence over the schedule. 

Schedule for Completion. The on-site remediation and sampling activities are tentatively 

scheduled to commence in July 1993 and conclude in early September 1993. This schedule 

has been adopted in response to a written request submitted by the local populace, who have 



expressed concerns that any site activities conducted between the months of March and June 

may adversely impact the subsistence hunting season of local villages. 

The implementation of the site assessment and remedial action, in accordance with this 

schedule, is dependent on the following predecessor activities: 

ADEC approval of the Site Assessment and Remedial Action Plan 

Public participation in the remedial action planning process 

National Environmental Policy Act (NEPA) evaluation by the U.S. Fish and Wildlife 
Service 

Securing all required federal, state, and local permits 

Securing an Access Agreement from the native allotment holder 

Procurement of services and subcontractors in accordance with Federal 
Procurement Regulations 



1.0 Introduction 

The U.S. Department of Energy (DOE) will conduct a site assessment and a remedial action 

at the Project Chariot site in the Cape Thompson Region, Alaska, During the months of June 

through September, 1993. These activities will address the potential environmental impacts 

resulting from the 1962 Tracer Study conducted by the U.S. Geological Survey for the DOE. 

A draft Project Chariot: 1962 Tracer Study Remedial Action Plan was developed and released 

for comment in February, 1993. This remedial action plan has been revised to include 

expanded assessment activities in response to comments provided by the involved government 

agencies and the public. The additional assessment activities include an aerial photographic 

survey, an aerial radiological survey, a ground radiological survey, biota sampling, surface 

water, sediment and soil sampling in the former tracer plot areas. 

Surface waters and sediments of Snowbank and Ogotoruk Creeks, soils in Ogotoruk Valley, 

and biota indigenous to Ogotoruk and Kisimilok Valleys will be analyzed. The aerial surveys 

will address both Ogotoruk and Kisimilok Valleys. 

The specific details regarding numbers of samples, numbers and types of instruments, on-site 

laboratory analyses, off-site laboratory analyses, sample media, sample location, replicate 

samples and spiked samples are detailed in the Sampling and Analysis Plan, Appendix A. 

The sampling strategy presented in the sampling and analysis plan has been developed based 

on detailed process knowledge of the radioisotopes used in the Tracer Study of 1962. 

Historical documents and personal interviews with scientists who conducted the original study 

provide the basis for this process knowledge. 

The results of the sampling and analysis will provide the basis for an exposure analysis which 

will be detailed in the final report. 



1.1 Objectives and Scope of the Site Assessment and Remedial Action Plan 
The objectives of this Site Assessment and Remedial Action Plan are to: 

Present a concise approach and scope of work for the remediation of the tracer study soil 
disposal mound, which is safe for all personnel, environmentally sound, and cost-effective 

Present procedures that are consistent with the regulatory requirements, used as a best- 
engineering practice, for the performance of remedial action activities 

Provide a "working" document based on a logic decision matrix that will enable project 
personnel to perform in accordance with governing regulations and guidelines. This 
working document is formatted to provide predetermined logic for making field decisions 
that maintain the continuity of the project and schedule, without adversely impacting 
either the quality of the work or the quality of the data collected 

Provide a strategy for post-excavation soil sampling of the mound area to verify 
completeness of the excavation to the site's established clean-up level, which will enable 
an expedited in-field approval of final closure by the Alaska Department of Environmental 
Conservation (ADEC) 

Provide strategies for radiological surveying of the test plot areas to verify that the 
radioisotopes used in the tracer study have been removed and for the sampling and 
analysis of surface water and sediment in Snowbank Creek to assess any potential 
transport of radioisotopes from the tracer study 

Provide for biota sampling 

Provide for background sampling 

Provide for an aerial radiological survey of Ogotoruk and Kisirnilok Valleys. 

1.2 Site Assessment Activities 
Site assessment field activities are described in Table 1-1. The sampling media include 

ground surveys through aerial photographic and radiological instrumentation, surface water 

and sediment sampling, biota sampling and soil sampling. 

The radiological surveys of the ground of Ogotoruk Valley will occur in two phases: an aerial 

survey and a walkover ground survey. The objectives of these surveys are to collect 

radioactivity data on the Ogotoruk Valley to provide a basis for establishing background 

radioactivity in the Valley, provide data on the soil disposal mound and the former test plots 



Table 1-1 
Summary of Environmental Assessment 

and Remedial Action Verification Samples 

' ~ o e s  not include QC samples. 

?his is the minimum specified in SAP. If contaminants are encountered, the number of samples will increase. 
3 Number of samples collected is dependent upon population levels, occurrences and habitat. 

40ff-site laboratory will analyze all soil samples for gross alpha and gross beta and 10% for gamma spec as verification of 

on-site lab analysis 

Sample 
TY Pe 

Water 

Sediment 

Vegetation 

Mammals 

Soil 

Location 

Snowbank Creek 

Tributary 3 of Snowbank Creek 

Ogotoruk Creek 

Ephemeral Pond 

Snowbank Creek 

Tributary 3 of Snowbank Creek 

Ogotoruk Creek 

Ephemeral Pond 

Ogotoruk Valley 

Kisimilok Valley 

Ogotoruk Valley 

Kisimilok Valley 

Test Plot and Radiological 

Ground Survey 

Disposal Mound 
Excavated Site 

Waste Characterization 

Background 

Quantity" 

7 
7 

5 
2 

7 
7 

5 
2 

102 
40 

49-703 
10 

26 per identified test plot 

4 composites per radiation "hot spot" 

4 (composites) 
4 (composites) 

4 plus 1 

40 

Lab 
Requirements 

Off -Site 

Off -Site 

Off -Site 

Off -Site 

Off -Site 

Off-Site 

Off -Site 
Off -Site 

Off -Site 

Off -Site 

Off -Site 

Off -Site 

On-Site4 

On-Site4 

On-Site and Off-Site 

On-Site and Off-Site 

Off -Site 

On-Site and Off-Site 



by identifying any radioactive anomalies and to collect data on Kisimilok Valley for purposes 

of comparison. 

The data collected from the aerial survey will be analyzed on-site. Any unexplained 

anomalies will be surveyed during the ground survey activities (ground truthed). 

The ground survey will focus on the collection of data at the soil disposal mound, the test 

plot areas and any anomalous areas identified during the aerial radiological survey. 

The objectives of the radiological ground survey are to collect data at the surface of the 

disposal mound for exposure data, locate the test plot areas if possible and remove any soil in 

and around the areas that evidences contamination above the action level. 

Surface water and sediment samples will be collected from Snowbank and Ogotoruk Creeks 

and any standing water adjacent to the mound. The objectives for collection of these samples 

are to determine if there are any impacts to the Creek areas due to potential migration from 

the test plots and the soil disposal mound and any standing water and to remediate these areas 

if necessary. Data from these analyses will be used in the exposure analysis. 

Biota samples will be taken from the test plots areas and the disposal mound area. Types of 

samples will consist of birds, fish, vegetation and land mammals. The objectives for this 

sampling are to compare current sampling data with 1962 Project Chariot biota sampling data 

to determine any impacts and to provide data for the exposure analysis. 

Soil samples will be collected at two depths; surface and at the interface formed by the 

surface soil and the permafrost. The locations for soil sampling are along the perimeter of 

the disposal mound, in the test plot areas and around the areas identified by the aerial 

radiological and ground radiological surveys. The objectives for this survey are to establish 

background levels for radioactivity in soils in the Ogotoruk Valley for use in the exposure 

analysis and to determine any migration of radioisotopes from the disposal mound, the test 

plots and any anomalous areas highlighted by the aerial surveys. 

Site assessment activities and logic diagrams are presented in Figures 1-1 through 1-4. 
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1.3 Remediation Activities 
The scope of the remedial action focuses on the excavation, containerization, and disposal of 
the soil disposal mound at the Project Chariot site. The soil disposal mound is located 
approximately 1.2 kilometers (krn) (0.75 mile [mi]) north of the original Project Chariot base 
camp. Based on and measurements taken of the mound's dimensions in June 1993, the 
estimated volume of soil, including up to 1.2 meters (m) (4 feet [ft]) of clean overburden, 
ranges from 220 cubic meters (m3) (290 cubic yards [yd3]) to 500 m3 (650 yd3). 

A mound dimension of 18 m (57 ft) in width by 17 m (56 ft) in length with a 1.7-m (5-ft) 
height will be used for the soil volume estimate for the entire mound, including "clean" 
overburden. The north face of the mound has a very gentle slope and the south face of the 
mound is much steeper. Willows were observed all around the mound, except for the peak. 

The ephemeral pond is located to the south of the mound by several feet. The areas 
downgradient from the mound are marshy. 

The historical photographs taken in 1962 during the tracer study illustrate the phased 
formation of the soil disposal mound and served as a basis to document assumptions of the 

volume of soil generated by the tracer study. These assumptions have been confirmed during 
the DOE-conducted interviews with the individuals who performed the study and who were 
present during the formation of the soil disposal mound. The tracer-study-generated soil was 

emptied from the 55-gallon drums directly onto the native soil. The wooden boards and 
polyethylene sheeting were also placed with this soil. Based on the review and evaluation of 
the historical photographs, the area dimensions occupied by this soil is estimated to be 
approximately 12 m (40 ft) in width, 12 m (40 ft) in length, and up to 0.46 m (1.5 ft) in 
depth. This dimension of the tracer-study soil pile will result in approximately 45 m3 
(1,600 cubic feet [ft3]) of tracer-study-generated soil. The in-place soil density at the project 
site, as published by the U.S. Geological Survey (USGS) Environment of the Cape Thompson 
Region, Alaska (Wilimovsky and Wolfe, 1966) is 1.98 grams per cubic centimeter (g/cm3) 
(124.8 pounds per cubic foot [lb/ft3]). Thus, the estimated weight of the soil to be excavated 

for disposal is 90 metric tons (100 tons). Using an engineering-estimated bulking factor of 30 
percent for the site soil after excavation, the estimated volume of soil to be containerized and 
disposed is approximately 60 m3 (2,100 ft3). 



1.4 Site Assessment and Remediation Phases 
The site assessment and remedial action consists of eight phases: 

Phase I -- Sampling and Analysis. Sampling and analysis of soil composing the 
mound for waste disposal classification will be done. The analysis 
results will be utilized to determine both transportation and disposal 
requirements. 

Phase II -- Soil Excavation and Containerization. Predecessor activities will 
include the mobilization of project equipment, materials and personnel 
to the site; the establishment of the base camp; and the completion of 
site preparation activities. The soil mound will be excavated using 
heavy equipment and containerized in Department of Transportation 
(DOT)-approved B-25 Low Specific Activity (LSA) containers. During 
the excavation activity, an on-site laboratory equipped with portable 
radiological instruments will be utilized to field-screen soil samples and 
to certify decontamination efforts. Upon receipt of ADEC approval of 
final closure, equipment will be decontaminated and demobilization of 
the site will begin. 

Phase III -- Post-Excavation Sampling and Analysis. Post-excavation soil samples 
will be collected from the base and sides of the excavation for 
laboratory analysis to confirm attainment of the established clean-up 
level. This activity will coincide with the excavation operation. In the 
event that the laboratory results indicate that additional soil removal is 
required, the area of concern will undergo supplemental excavation and 
sampling. Upon achieving the clean-up level and ADEC on-site 
approval of final closure, the excavated area will be restored to natural 
grade using on-site soils excavated from the top of the mound. 

Phase IV -- Transportation and Disposal. The containerized soil will be transported 
in accordance with DOT regulations and disposed of at the NTS. 

Phase V -- Radiological Survey. A radiological survey of the test plot areas will be 
performed to verify that the radioisotopes used in the tracer study have 
been removed. In the event that the survey results indicate that the 
radioisotopes remain above the established clean-up level, the soil 
within the area will be manually excavated and containerized for 
disposal. The area will undergo a subsequent radiological survey to 
verify attainment of the clean-up level. 

Phase VI -- Surface Water and Sediment Sampling. The surface water and sediment 
of Snowbank Creek its tributaries and Ogotoruk will be sampled and 



analyzed at an off-site laboratory to assess any potential transport of 
radioisotopes from the tracer study. 

Phase VII -- Biota Sampling. Selected flora and fauna of the Ogotoruk and 

Kisirnilok Valleys will be collected and analyzed for radionuclides by 

an off-site laboratory. Samples of lichens, sedges, and shrub species 

will be obtained from several locations in the Ogotoruk Valley that 

were previously studied. Additional sites will be sampled to evaluate 

the migration of radionuclides from the tracer study mound into soils 

and vegetation near snowbank creek and at a control site (reference) in 

Kisirnilok valley. 

Phase Vm -- Background. An aerial surface survey and soil sampling will be 

conducted to establish naturally occurring levels of radionuclides for the 

undisturbed areas of the Ogotoruk Valley. This will allow for a 

distinction to be made between "clean" overburden soils and those 

which may require removal to a licensed facility. 

A project closeout report that documents the remedial action will be prepared by the U.S. 

Department of Energy, Nevada Operations Office (DOEW). 

To ensure consistency with regulatory requirements and established procedures, relevant 

Environmental Protection Agency (EPA) guidance documents were consulted in the 

preparation of this Site Assessment and Remedial Action Plan, and are being used as a best- 

engineering practice, including but not limited to: 

A Compendium of Superfund Field Operations Methods, EPA1540P-87/00 1, ( 0 s  WER 
Directive 9355.0-14), December 1987 

Remedial Actions at Waste Disposal Sites (Revised), Handbook, EPAl62516-851006 

Superfund Remedial Design and Remedial Action Guidance, EPA, (OSWER Directive 
9355.0-14), June 1986 

Data Quality Objectives for Remedial Response Activities (EPA, 1987) 



1.5 Project Goals 
The project goals for the remedial action are to: 

Remediate the soil disposal mound in accordance with the DOE/NV-prepared and the 
ADEC-approved Site Assessment and Remedial Action Plan 

Perform the remedial action in a safe, environmentally sound, and cost-effective manner 

Excavate and containerize the soil mound, to attain the established clean-up level, and to 
secure the ADEC on-site approval of final closure in an expeditious manner 

Perform a radiological survey of the test plot areas to verify that the tracer-study 
radioisotopes have been removed and to secure the ADEC on-site approval of final 
closure in an expeditious manner 

Perform surface water and sediment sampling and analysis of Snowbank Creek to assess 
any potential transport of radioisotopes. 

Obtain samples of selected biological organisms from the Project Chariot environs to 
make an informed decision as to the radiological significance of the Tracer study, upon 
the biota. 

Collect background soil and biota samples from undisturbed locations in Ogotoruk Valley 
that display soil and vegetation characteristics similar to the area of the disposal mound. 

These project goals are tiered from and consistent with the objectives presented in the Site 

Assessment and Remedial Action Plan. To successfully achieve these goals, the continued 

cooperation and communication between the U.S. Department of Energy (DOE) and ADEC 

are critical. The Site Assessment and Remedial Action Plan establishes the project 

organization, responsibilities, and authority for the participating organizations. 

1.6 Remediation Clean-Up Level 
A risk analysis of the mound at the Project Chariot Site (Appendix C) was conducted to 

establish a remediation clean-up level for the project. The purpose of this clean-up level is to 

verify that the contaminated soils from the tracer studies have been removed from the mound 

site. After the physical removal efforts have been completed, verification samples will be 

taken (in accordance with the Sampling and Analysis Plan [SAP]) from the soils below where 

the mound was located. The results of these samples will be compared to the remediation 

clean-up level. Any material that exhibits contamination above the clean-up level will be 



removed. Additional verification sampling and removal will continue until all samples are 

below the clean-up level. This clean-up level will also be utilized to verify that fill dirt from 

the top portion of the mound is not contaminated. 

Based on the exposure and risk analysis, a clean-up level of 0.4 becquerels per gram (Bqlg) 

(10 picocuries per gram [pCilg]) for cesium-137 (Cs-137) will be used for the project. The 

derivation of this clean-up level is discussed in Appendix C. 

1.7 Site Assessment and Remedial Action Plan Organization 
The Site Assessment and Remedial Action Plan is organized into seventeen chapters, 

including this introduction. Chapter 2.0 presents the physical and environmental setting of the 

Project Chariot Site and its surroundings. The history and the current understanding of the 

Project Chariot Testing Program and the 1962 Tracer Study Project, along with the available 

data on radioisotopes utilized during the tracer study, are summarized. Areas of potential 

concern generated by the 1962 Tracer Study Project are reviewed in Chapter 3.0, and the 

focus of the Site Assessment and Remedial Action Plan is established. 

Chapter 4.0 presents the project organization, responsibilities, and authority. The roles and 

authority of key project members/organizations, lines of communication, and responsibilities 

are established. A process to identify and resolve project issues is presented to maintain the 

continuity of the project and schedule. The IT Corporation (IT) project organization is 

described and a summary of its lead technical responsibilities is presented. In Chapter 4.0, 

the procedures to be implemented by IT in project documentation and reporting are 

summarized, along with a schedule and format for project meetings. 

Health and Safety issues and requirements are presented in Chapter 5.0. The applicability of 

the Site-Specific Health and Safety Plan (SSHASP) and the responsibilities and authority of 

the on-site Health and Safety Officer are established. 

Chapter 6.0 details the site operations that will be conducted during the remedial action. 

Requirements for security at the project site, as well as the methods and limitations of 

communication and responsibility for public and news media liaisons, are presented. A 

summary of the permit requirements and responsible organization(s) is also presented. 



In Chapter 7.0, the mobilization process for equipment, labor, materials, and support services 

is detailed. The mobilization stages are described in a sequence that optimizes the schedule 

and provides a smooth transition from mobilization activities to remedial operations. Site 

preparation activities are presented in Chapter 8.0 and include container storage area 

preparation, delineation of project work zones, and work area preparation. 

Chapter 9.0 presents the soil erosion and sediment control practices to be implemented during 

the remedial action prior to any major soil disturbance. The soil erosion and sediment control 

practices discussed include utilization of existing access routes for transportation; sand bags 

and a wooden crane mat will be used in Snowbank Creek to provide a stable surface for 

vehicles to traverse; a ditch will be excavated around the soil mound to divert storm water 

away from the mound; and site revegetation activities will occur at the site after the ADEC 

approves the clean closure of the site. 

Chapter 10.0 summarizes the sampling and analysis procedures to be implemented for waste 

classification for disposal and transportation requirement needs. The procedures and 

methodology to perform the soil excavation are described in Chapter 11.0. Excavation 

techniques and procedures to be employed are detailed, along with the procedures to perform 
soil sampling and in-field analysis using on-site laboratory instrumentation. The method of 

container preparation and loading is presented. The procedures to be utilized to handle the 

loaded containers and to temporarily store the containers are described. Chapter 11.0 also 

highlights the equipment, support services, and contingencies required to perform the 

excavation plan. Chapter 12.0 describes the procedures for the collection and analysis of 

post-excavation samples and identifies the process for ADEC field approval of final closure. 

The transport method and transportation logistics for the removal of the containerized soil 

from the Project Chariot Site to the final disposition facility are described in Chapter 13.0. 

Chapter 14.0 presents the location and disposal technology to be utilized for the disposal of 

the containerized soil generated by the remedial action. 

The methodology to perform the radiological survey, biota sampling, and background 

sampling is presented in Chapter 15.0. The strategy for the surface water and sediment 

sampling is also described in this chapter. 



In Chapter 16.0, the demobilization process for equipment, labor, materials, and support 

services is detailed. All stages of demobilization and subsequent site close-out inspection are 

described in Chapter 16.0. The contents of the Project Close-Out Report are described in 

Chapter 17.0. A project schedule is presented in Chapter 18.0, along with factors and issues 

that may potentially have adverse impacts on the schedule. 

Appendices to this Site Assessment and Remedial Action Plan include supporting project 

plans that are necessary to manage, conduct, and control the remedial action project. The 

attached plans are: 

Appendix A: SAP, consisting of: 
- Part 1: Field Sampling Plan (FSP) 
- Part 2: Quality Assurance Project Plan (QAPjP) 
- Part 3: Standard Operating Procedures (SOP) 

Appendix B: SSHASP 

Appendix C: Risk Analysis for the Project Chariot Site. 

1.8 Quality Assurance 
This Site Assessment and Remedial Action Plan and its supporting project plans (i.e., the 

SAP, FSP, SOPS, QAPjP, and SSHASP) have been developed to meet specific guidelines for 

format and structure, within the overall quality assurance (QA) program structure mandated 

by the D O E W  for all activities conducted under the Environmental Restoration Program. 

The hierarchy of QA program documents applicable to this project is as follows: 

1. DOE 5700.6C Quality Assurance (Policy) 
NV 5700.6C Quality Assurance (Policy) 
NV57XB. 1 - 1 1 Quality Assurance Manual 

2. NV Environmental Restoration Program Quality Implementation Plan (QIP) Standards 
adopted: ANSVASME; NQA- 1; EPA QAMS 005183 

3. Quality Assurance Project Plan for the Project Chariot: 1962 Tracer Study Remedial 
Action Plan 

4. IT Program Quality Assurance Plan, Environmental Support Services Contract for U.S. 
Department of Energy Nevada Field Office Environmental Restoration Program, April 
1992. 
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2.0 Site Background and Setting 

2.1 Site Description 
The Project Chariot Site is in the Cape Thompson region, north of the Arctic Circle in 

northwestern Alaska, between latitudes 66"45'N and 69O00'N (Figure 2-1). This region is 

bounded on the west by the Chukchi Sea and extends east to longitude 162"OO'W. Its 

physiographic province distribution is 60 percent in the Arctic Foothills Province, 35 percent 

in the Arctic Mountains Province, and 5 percent in the Western Alaska Province. The 

principal population centers are Point Hope, Kivalina, Noatak, Kotzebue, and Lisburne. 

The Project Chariot Site is at the mouth of the Ogotoruk Creek, latitude 68O06'N and 

longitude 165O46'W (Figure 2-2). Extreme weather conditions limit access to the site in the 

winter. The Chukchi Sea is not deep enough to pennit the safe operation of deep-draft ships 

within 1.6 krn (1 mi) off-shore near the site. 

The Project Chariot Site has three gravel airstrips: a 137-m (45043) strip with an azimuth 

heading of 190°, a 305-m (1,000-ft) strip with a heading of 305", and a 670-m (2,200-ft) strip 

with a heading of 335". The 137-m (450-ft) and 305-m (1,000-ft) landing strips are adjacent 

to the Chariot camp on the west bank of Ogotoruk Creek. The 670-m (2,200-ft) strip, at 

which larger aircraft can land and take off, is east of Ogotoruk Creek and about 900 m (3,000 

ft) from camp. This runway is rutted. The eroded surface areas will be filled in with gravel 

located at the periphery of the runway. The runway will not be graded to ensure heat 

conduction does not damage the permafrost. 

2.2 Project Chariot Testing Program History 
Project Chariot was an experimental part of the U.S. Atomic Energy Commission's (AEC) 

Plowshare Program to test the use of nuclear explosives for peaceful purposes. In 1958, the 

commission authorized planning and studies for an experimental harbor excavation in Alaska 

using nuclear explosives. The primary purpose of this project was to investigate the technical 

problems and to begin development of a nuclear-excavation technology. At the same time, 

other studies were underway using nuclear explosives, including a test called Sedan, a 

cratering experiment carried out at the Nevada Test Site (NTS). 

The AEC, with the assistance of other agencies, university researchers; and the Canadian 

Government, conducted pre-test environmental studies in the Cape Thompson Area to allow 
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adequate assessment of the effect of the proposed project and to assure that it could be 

conducted safely. The commission conducted more than 40 separate environmental 

investigations, mainly between 1959 and 1961. By 1962, much of the desired nuclear- 

excavation engineering data originally planned to be obtained in Project Chariot had become 

available or would be available from experiments at other sites. The AEC decided in 1962 to 

suspend Project Chariot and to end the associated environmental studies. No nuclear devices 

were brought to the Project Chariot Site. Many of the environmental study results and site 

descriptions presented in this plan were published in 1966 in a book entitled Erlvironment Of 

the Cape Thompson Region, Alasku (Wilimovsky and Wolfe, 1966). 

During the course of these environmental studies, the USGS, under a license granted by the 

AEC's Division of Licensing and Regulation, carried out a five-day (August 20 to 25, 1962) 

radioactive tracer experiment on the soils at the Project Chariot Site. The purpose of this 

experiment was to measure overland transport of certain radioactive tracers at the site. Small 

quantities of radioactive tracer material and approximately 6.8 kilograms (kg) (15 pounds [lb]) 

of soil containing radioactive fallout from the Sedan cratering experiment in Nevada were 

used for the tests. These measurements were on 12 plots, which were specifically designed to 

represent a variety of microdrainage patterns, underground transport and sediment transport. 

All 12 soil test plots were close to the headwater forks of Snowbank Creek, about 2.6 km (1.6 

mi) north-northwest from the base camp with the sediment transport site on Tributary No. 3 
of Snowbank Creek. The test plots ranged in size from 0.6 by 0.6 m (2 by 2 ft) to 1.5 by 

2.1 m (5 by 7 ft). The following types and activities of the radioisotopes were used: 

Radioisotope 

Cesium- 137 
Iodine- 13 1 
Strontium-85 
Project Sedan fallout 

Activity 
(At the time of the test) 

2 x lo8 becquerels (6 millicuries) 
2 x lo8 becquerels (5 millicuries) 
2 x lo8 becquerels (5 rnillicuries) 
4 x lo8 becquerels (10 millicuries) 

The experimental technique involved the following steps: 

1. Each of the plots was enclosed with 2.5 by 15-cm (1 by 6-in.) boards that were wrapped 
in polyethylene sheeting, set edgewise, and buried sufficiently deep to cut off both surface 
flow and shallow seepage through the soil. 

2. A single tracer was distribute*l uniformly on each plot, generally over the entire plot, but 
only over one-third of plots 106 and 113. Two of the tracers, Cs-137 and Sr-85, had been 



acquired in soluble form, dissolved in hydrochloric acid. In the USGS Denver laboratory, 
the radionuclide-bearing acid solution had been buffered and diluted with N+CO,, 
(sodium carbonate) to a pH of about 5.6 and a concentration of about 0.05 normal, and 
exchanged onto a local sandy soil that contained very little organic matter. The soil was 
then oven dried prior to transport to the Chariot site. At the site, the soil containing the 
radiological tracers was further mixed with a tundra soil that had been dried and screened 
and that had fairly large exchange capacity and high organic matter content. The twice- 
mixed Cs-137 tracer was applied to plots in concentrations of about 4.4 x lo3 to 8.9 x lo3 
becquerels per square centimeter (Bq/cm2) (0.12 to 0.24 microcuries) per square 
centimeter [pCi/cm2]). Concentrations of the Sr-85 tracer were about 5.6 x lo3 to 
1.3 x lo4 Bq/cm2 (0.15 to 0.35 pCi/cm". 

A third tracer, I- 13 1, was handled in much the same way except that mixing with the 
sandy soil at Denver was accomplished by wetting and drying rather than by exchange. 
The second-stage mixing at the Chariot site was with the same tundra soil as that used to 
mix the Cs and Sr tracers. The twice-mixed I- 13 1 tracer was applied to plots 109 and 1 10 
in concentrations of about 10 x lo3 and 2 x lo3 Bq/cm2 (0.27 to 0.054 pCi/cmy, 
respectively. 

The fourth and final tracer was comprised of about 6.8 kg (15 lb) of radioactively- 
contaminated soil collected about 1.6 krn (1 mi) from ground zero of the Sedan detonation 
at the NTS. This tracer was from 45 to 50 days old at the time of these experiments. It 
comprised diverse fission and activation products, largely attached to particles of the NTS 
alluvium. It was not further mixed at the Chariot site. Of this fallout tracer, about 
3 x lo6 Bq (70 pCi) was applied to each of three plots (1 13, 114, and 115), resulting in 
concentrations from about 3.6 x 10' to 4.4 x lo3 Bq/cm2 (0.0097 to 0.12 pCi/cm2). 

3. To simulate rainfall, water drawn from Snowbank Creek by a portable gasoline-powered 
pump was applied to the plots through a hose and spray nozzle. The test plots were 
located at a distance no greater than 20 m (60 ft) from the creek. Among the 12 plots, 
four received one such application, four received two applications each, and two received 
seven applications in succession. Each application was sufficient to transiently saturate 
the surface soil of the plot and to generate ephemeral runoff. The amount of simulated 
rain was measured in several gages (50-milliliter [mP] beakers); the range was between 
0.64 and 4.95 cm (0.25 and 1.95 in.) per application and, in total, between 3.53 and 14.7 
cm (1.39 and 5.78 in.) per test. Intensity of the simulated rainfall was substantially 
greater than would be expected to occur naturally. 

4. Samples of the generated runoff were taken in 100-mP polyethylene bottles for transport 
to the laboratory at Denver to determine radioactivity. Also, samples of soil on several 
plots were taken to a depth of 1 cm (0.4 in.), for determinations of bulk density and 
radioactivity. On the plots to which simulated rain was applied more than once, runoff 
was intermittent and was regenerated by each application; each generation of runoff was 
sampled separately. Radioactivity due to Sr-85 and 1-131 was determined by appropriate 
counting on 2-mP aliquots of runoff; that due to Cs-137 or to mixed products from Sedan 
fallout was first counted on 2-mP aliquots and later recounted on the residual samples. 



In addition to the overland transport tracer study, underground transport of radionuclides was 

appraised by a simple 18-hour percolation test in August 1962 on a hillside above Snowbank 

Creek (plot 62 ABJ 116). A small pit was dug through a surface layer of humus-rich soil 

15 cm (5.9 in.) thick, and about 10 cm (4 in.) into underlying silt and clay. The pit was 

filled to within 5 cm (2 in.) of its rim with 1.4 kg (3 lb) of Sedan soil mixed into a slurry 

with creek water. The pit was refilled three times with additional water. The resultant 

percolate was sampled in a trench dug 84 cm (33 in.) downslope from the pit. Samples were 

taken in 100-mP polyethylene bottles at 15-minute intervals during the first four hours and 

then once after 18 hours. At the end of the test, soil samples were taken from a subsidiary 

trench dug from the pit to the percolate trench. This test showed the attenuation of 

radionuclides adsorbed or exchanged from percolating or infiltrating water. 

A sediment transport experiment was conducted on a small tributary of Snowbank Creek 

(Tributary No. 3), which was identified as test plot 117. The reach chosen was of fairly 

uniform slope. Tributary No. 3 flows into Snowbank Creek, which in turn flows into 

Ogotoruk Creek. Snowbank Creek has a fairly uniform slope (vertical drop of 15 m [50 ft] 

over a horizontal distance of approximately 646 m [2,120 ft]). Tributary No. 3 is 

approximately 0.3 m (1 ft) in width and had a flow rate of approximately 60 liters per minute 

(lpm) (16 gallons per minute [gpm]) and an average velocity of water flow of 0.1 meters per 

seconds (m/s) (18 feet per minute [fpm]). The flow rate was determined by catching the total 

discharge of the stream over a small waterfall in a bucket for measured lengths of time. The 

tributary was measured into 6-m (20-ft) reaches. Sample locations were located at 6-, 12-, 

and 18-m (20-, 40-, and 60-ft) stations downstream of the zero point (location where the test 

began). The zero point was approximately 12 to 15 m (40 to 50 ft) downstream of the 

headwaters of Tributary No. 3. A slurry containing approximately 2.47 kg (5.44 lb) of 

Sedan-event fallout soil was introduced as a single slug at the zero station of the test reach. 

The Sedan-event fallout soil, the tracer material used in the slurry slug, was fine-grained 

material collected 1.6 km (1 mi) from ground zero of the Sedan event. Simultaneous samples 

of water were collected at one-minute intervals in 1-ounce (oz) polyethylene bottles at the 6-, 

12-, and 18-m (20-, 40-, and 60-ft) sampling points. Fifteen minutes after introduction of the 

Sedan soil slurry, the stream bottom at the point of introduction was vigorously agitated to 

dispense any of the slurry that may have been absorbed or settled on the stream bottom. 

Sampling was continued until a total time of 20 minutes had elapsed from the time of the 

initial introduction. All samples were transported to the USGS laboratory in Denver, 

Colorado. 



At the USGS, count rates were recorded, and a histogram was drawn plotting counts per 

minute per milliliter (cpm/mP) versus time for each of the three different sampling stations. 

A curve was fitted from the histogram data, and the maximum count rate of the two 

concentration peaks at each of the three sampling stations was plotted as cpm/mQ versus 

distance, in feet downstream from the point of introduction. The approximate locations of the 

test plots are illustrated on Figure 2-3. 

Following completion of each test plot experiment and the percolation test, the soil was 

removed and transported to a waste disposal area in half-filled 55-gallon drums. Four to six 

half-filled drums of soil were collected for disposal. The waste soil was emptied and mixed 

with the in-situ site soils. The rationale behind the mixing of the soils was to disguise the 

isotopic ratios for security reasons. According to historical documents, this process generated 

approximately 45 m3 (1,600 ft?) of soil, 0.46 m (1.5 ft) thick over an area of approximately 

12 by 12 m (40 by 40 ft). The 2.5 by 15-cm (1 by 6-in.) boards and polyethylene sheeting 

were also disposed with the soil. This soil was then covered by up to 1.2 m (4 ft) of clean 

soil. The average activity concentration of the radioactivity in the soil at the time of 

emplacement was approximately 9.6 Bq/g (0.26 nanocuries per gram [nCi/g]). 

Both 1-131 and Sr-85 have half-lives of less than 70 days. Therefore, both of these isotopes 

have essentially decayed away, leaving only the longer half-life Cs-137 (30 years) and Sedan 

fallout with half-lives of 3 years or greater. The present activity concentration of 

radioactivity in the soil is estimated to be 1.1 Bqlg (0.03 nCi/g), with a total of less than 

1.1 x 10' Bq (3 mCi) for the entire mound. Based on the risk assessment review performed 

by Oak Ridge Institute for Science and Education (ORISE), neither the current level of 

radioactivity nor the activity present in 1962 poses a risk to human health or to the 

environment. 

In accordance with the Health Intervention Plan for Point Hope, the Alaska Division of Public 

Health has reviewed all available health information and generated a report titled, Health Risk 

Assessment of Radioisotopes at Cape Thompson, Alaska (Wilimovsky and Wolfe, 1966), 

November 24, 1992. This report concluded that the radioisotopes at Cape Thompson present 

no health risk to subsistence hunters in the area or to persons living in nearby villages. Also, 

the report states that radioisotopes have never presented nor will they present a risk if left in 

the present state. 



1 DRAWING IS NOT TO SCALE 
2 .  FIGURE ILLUSTRATES TENATIVE LOCATIONS 

OF BASE CAMP AND ASSOCIATED 
SUPPORT FACILITIES. 

SEDAN SOIL 

CESIUM - 137 

IODINE - 131 

STRONTIUM - 85 FIGURE 2-3 
TENATIVE TEST 

----- CREEKS PLOT LOCATIONS 



On April 28, 1963, the site of the Chariot test was transferred to the Naval Arctic Research 

Laboratory (NARL). The buildings, airstrip, and the structural improvements placed at this 

site were used by the U.S. Navy, and additional structures were built. The NARL ceased 

operations at the site in 1970, and the site was transferred to the Bureau of Land Management 

(BLM). The site was later transferred to the U.S. Fish and Wildlife Service (USFWS) in 

1980, with the exception of two individual Native Allotments. When the U.S. Army Corps of 

Engineers performed the initial field investigation at the Project Chariot Site, areas of 

potential environmental concern were identified and included debris, structures, and waste 

materials. Based on these findings, the site was identified as a potential Defense 

Environmental Restoration Program for Formerly Used Defense Sites (DERP-FUDS). The 

location was verified through real estate records maintained at the U.S. Army Engineer 

District, Alaska. The Department of Defense @OD) approved this site under the DEW- 

FUDS program on August 8, 1988. A Remedial Action contract was awarded in fiscal year 

(FY) 1990 for the clean-up of debris, buildings, petroleum containers, and contaminated soils. 

The Remedial Action was performed and completed during the summer of 1992. 

Recently, a researcher at the University of Alaska at Fairbanks obtained two letters under the 

Freedom of Information Act (FOIA), written in the early 1960s from the USGS to the AEC. 

These two pieces of correspondence focused on the use of radioactive isotopes at this site 

during the performance of the investigations associated with the AEC's Project Chariot during 

the early 1960s. The letter also addressed the isotope materials bwied at the site at the 

conclusion of the experiment. 

In response to concerns raised through the publication of this information by the news media 

and heightened local political interest facilitated by public concern, ADEC and the U.S. Corps 

of Engineers conducted a site investigation on September 10-14, 1992. The surface 

radioactivity survey indicated no readings above background levels. No visible signs of 

stressed vegetation were observed. A hole was hand-augured diagonally into the southwest 

surface of the mound. Readings were not distinguishable above background until a depth of 

approximately 1.1 m (3.5 ft), where a reading 0.1 rnilliroentgen per hour (rnR/hr) was 

recorded. However, based on a DOE review of the video tape of this event, the results 

should be used for qualitative information due to the sampling methodology employed. 

On October 21, 1992, representatives fiom the D O E N ,  IT Corporation, ADEC, Point Hope, 

and Barrow residents performed a site inspection. The objectives of the site inspection were 
to assess the soil disposal mound to perform a radiation survey of the mound surface, to 



inspect and assess logistically important facilities at the site (fi~elds), and to inspect the 

buildings at the site for potential use. No readings registered above background at the surface 

of the soil disposal mound using a gamma scintillation counter, an alpha scintillation probe, 

and a betalgarnma Geiger-Mueller pancake probe. 

On June 22, 1993, representatives from DOE, ADEC, USFWS, and IT Corporation performed 

a site reconnaissance. They were accompanied by Mr. Walter Russell who acted on behalf of 

Mr. Wilfred Lane, the allotment holder for the land. 

The objectives of the site reconnaissance were to: 

observe site conditions after snowmelt 

measure the mound and the runways 

inspect the terrain and any disturbed areas 

assess the access from the camp to the mound 

assess soil conditions around the mound 

identify the former tracer plot locations 

assess conditions for biota sampling 

document the condition of the site before site assessment and remedial action begins, 
including buildings, vehicles, spills, drums and disturbed areas. 

All the objectives of the site reconnaissance were met. 

Based upon all available information, the DOE'S position is that the soil disposal mound has 

never presented nor will it ever present a hazard to the public or the environment. Upon 

evaluation of potential costs for further investigations at the site and complicated logistical 

issues, the DOE determined that the implementation of a remedial action was the most cost- 

effective approach. 

2.3 Physical Setting 
The Project Chariot Site is located in the southern end of the Ogotoruk Valley. Permafrost is 

found throughout the area which regulates groundwater flow. This valley receives less 

precipitation and lower temperatures than the surrounding areas. 



2.3.1 Topography 
The Ogotoruk Creek occupies the southwest trending Ogotoruk Valley, which is 10.5 krn 
(6.5 mi) long and 3 to 5 krn (2 to 3 mi) wide. The valley floor rises from a few feet above 

mean sea level (msl) at the coast to about 84 m (275 ft) above msl at a poorly defined divide 

that separates it from the Saligvik Valley. Pumaknak Pond, Ikaknad Pond, and other ponds 

on the divide drain both south into Ogotoruk Creek and north into tributaries of the Kukpuk 

River. The west side of the Ogotoruk Valley is steeper than the east. The Ogotoruk Creek is 

generally less than 3 m (10 ft) below the valley floor, but where it flows down the sides of 

the valley to the floor, it is incised locally as much as 4.6 m (15 ft). 

Topographic highs rising from the valley floor are bedrock knobs consisting of mudstone. 

The low-lying areas are swampy, the gentle slopes are mantled by colluvium, and the steeper 

slopes are covered by talus. On the west slope of the valley, solifluction lobes are common 

above an elevation of 60 m (200 ft) above msl. Large areas of polygonal ground have 

formed in windblown sand and silt deposits. 

2.3.2 Geology 
The Chariot site is underlain by frozen mudstone of the Ogotoruk Formation of Jurassic or 

Cretaceous Age. The mudstone is mantled by unconsolidated deposits of Quaternary Age that 

consist of ancient beach deposits, terrace deposits, colluvium, flood plain deposits, alluvial fan 

deposits, swamp deposits, silt deposits, and terrace deposits. Although the unconsolidated 

debris is locally as much as 9 m (30 ft) thick, it generally is only a thin veneer ranging from 

1.5 to 3.7 m (5 to 12 ft) thick. 

The Chariot site is underlain by permafrost extending from within 0.3 m (1 ft) of the surface 

to depths of about 351 m (1,150 ft) inland and 288 m (945 ft) near the coastline. Ice wedges 

and lenses are extensive in the unconsolidated deposits. A peat layer, which is over 0.3 m 

(1 ft) thick in some places covers most of the valley, is an excellent insulator and has 

maintained the permafrost at shallow levels. 

2.3.3 Hydrology 
Groundwater in areas surrounding the Project Chariot Site occur in two distinct environments: 

shallow aquifers associated with stream flood plains and deep aquifers associated with major 

fault systems in the limestone and dolomitic rocks. Local surface water drains into the 

Ogotoruk Creek which flows into the Chukchi Sea. 



2.3.3.1 Shallow Aquifers 
Previous geologic investigations indicate that, except for the stream flood plains and terraces, 

only a thin mantle of weathered material overlies the bedrock. Perennially frozen ground 

prevents water-bearing zones from occurring in this thin mantle. Relatively thick beach 

deposits from a higher stand of the sea are also perennially frozen, except where streams 

dissect them and occasionally thaw adjacent portions. The shallow aquifers are, therefore, 

only present adjacent to the major streams. 

The lower reach of Ogotoruk Creek flows in a moderately broad valley that has a bedrock 

floor covered by a thin layer of unconsolidated material. The flood plain aquifer is a water- 

table aquifer, and recharge is directly related to streamflow and precipitation. In spring, 
meltwater usually floods the plain and recharges the porous deposits. Rainfall also 

contributes to recharge once the seasonal frost has been thawed. If it is not already saturated, 

the coarse aquifer readily absorbs the rainfall. 

Ogotoruk Creek usually maintains a thin year-round aquifer, provided that (1) late autumn 

rains provide a high creek stage, which creates full bank storage of groundwater; (2) severe 

freezing does not set in early; and (3) a thick snow cover develops over the aquifer and 

stream to slow the penetration of frost. 

2.3.3.2 Deep Aquifers 
Deep aquifers may occur within consolidated rocks either below or within the zone of 

permafrost. Beneath Ogotoruk Valley, the bedrock is primarily mudstone to a depth of at 

least 366 m (1,202 ft). Limestone, chert, and sandstone occur principally west of Ogotoruk 

Creek. 

Aquifers may be present in the unfrozen permeable portions of the limestone and sandstone, 

particularly along fracture and fault systems. Arctic bedrock aquifers are believed to be 

recharged only where streams flow across the strike of the beds, such as along the east- 

trending course of the Kulcpuk River about 16 km (10 mi) north of the Project Chariot Site. 

Recharge directly by precipitation appears to occur only locally because of the perennially 

frozen ground. 



2.3.3.3 Surface Water 
Ogotoruk Creek flows into the Chukchi Sea about 10 km (6 mi) southeast of Cape Thompson 

and about 51 km (32 mi) southeast of Point Hope. The creek is approximately 16 krn (10 mi) 

long; it flows westward for the first 10 km (6 mi) and southward for the remaining 6 km 

(4 mi). 

The drainage area of the upper reach 1.9 km (1.2 mi) upstream of the mouth of Ogotoruk 

Creek is approximately 98 square kilometers (km2) (38 square miles [mi2]). The drainage 

area of the lower reach of the creek is a broad valley, but the remainder is a rolling to hilly 

area with hills as high as 200 m (600 ft) above msl in crest altitude. The stream-bed altitude 

of the upper reach rises from about 6 m (20 ft) above msl at a point 1.9 km (1.2 mi) 

upstream from the mouth to about 60 m (200 ft) above msl 6.4 km (4 mi) upstream. With its 

fairly well-developed tributaries, the fan-shaped basin provides an efficient drainage system. 

The stream bed consists of highly permeable fine gravel, and the channel is braided 

throughout most of its length. The flood plain is about 300 m (1,000 ft) wide and is 

underlain by gravel, sandstone, and mudstone. Except for the flood plain, most of the 

drainage is covered by a protective mat of vegetation, which is underlain by permafrost. 

2.3.4 Meteorology 
The unique topographic features of Ogotoruk Valley channel cold air from the northeast 

around the western end of the Brooks Range, resulting in depressed precipitation totals and 

lower temperatures. This cold-air channeling, coupled with frequent northerly winter gales 

prevent heavy snow accumulation. 

Most noticeable in northwestern Alaska are the high-velocity surface winds. The winds of 

greatest velocity, both on average and in the number reaching sustained gale force, occur in 

the coldest months of the year. The wind speed for Ogotoruk Valley in July and August 

range from 12.0 to 14.9 knots (13.8 to 17.1 miles per hour [mph]), respectively. The most 

frequent wind direction in Ogotoruk Valley is from the north, northeast. 

The average precipitation in Ogotoruk Valley for the months of July and August ranges from 

2.87 to 6.12 cm (1.13 to 2.41 in.). Temperatures in the Ogotoruk Valley range from 4 to 

13 degrees Celsius (OC) (40 to 56 Farenheit [OF]) in July and 4 to 13OC (40 to 55°F) in 

August. The July-August monthly average percentage of sky cover from sunrise to sunset 

ranges from 58-91 percent to 68-82 percent, respectively. Sunlight ranges from 

approximately 24 hours in July to about 22 hours in August. 
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3.0 Areas of Potential Concern 

During the course of the Project Chariot environmental studies, the USGS, under a license 

granted by AEC's Division of Licensing and Regulation, carried out a five-day (August 20 to 

25, 1962) radioactive tracer experiment on the soils at the Project Chariot Site. The purpose 

of this experiment was to measure overland transport of certain radioactive tracers at the site. 

These measurements were performed on 12 plots that were designed to represent a variety of 

microdrainage patterns; all 12 test plots were adjacent to the headwater forks of Snowbank 

Creek. In addition to the overland transport tests, a percolation test was performed on a 

hillside above Snowbank Creek, and a sediment transport experiment was conducted in a 

tributary of Snowbank Creek. 

Following completion of each test plot experiment and the percolation test, the affected soil 

was removed and transported to a disposal area (soil disposal mound). According to the 

records of the tracer study (and percolation test) and interviews with personnel involved in the 

actual tests, all affected soil was removed from all of the test plots and the trench and 

transported to the soil disposal mound. Nevertheless, three areas of potential environmental 

concern are considered at the Project Chariot Site: 

Soil disposal mound 
Tracer study plots and percolation trench 
Snowbank Creek sediments and surface water. 

The sampling and analysis strategies presented in this Site Assessment and Remedial Action 

Plan have been developed based on the detailed process knowledge of the types of 

radioisotopes, and their associated activities utilized in the tracer study; historical documents 

prepared on the study; and in-depth interviews conducted by the DOE with the individuals 

who performed the study at the site. 
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4.0 Project Organization, Responsibilities, and Authority 

4.1 Project Organization, Responsibilities, and Authority 
The successful implementation of the Site Assessment and Remedial Action is dependent 

upon the establishment of a project management organization and the adherence to the 

defined roles and responsibilities within this organization. The project organization is 

illustrated in Figure 4-1. This organization is essentially a hierarchical structure that clearly 

defines lines of responsibility and authority with central project authority allocated to the 

DOE/NV Project Manager. 

4.1. I Department of Energy/Headquarters Project Director 
The U.S. Department of Energy Headquarters (DOE/HQ) Project Director, or designated 

alternate, is responsible for project oversight to ensure that all activities are performed in 

accordance with the ADEC-approved Site Assessment and Remedial Action Plan and with 

DOE Orders. The DOE/HQ Project Director, or designated alternate, will serve as the sole 

point of contact for the project with the local populace, and news media. This responsibility 

has been assigned to: 

Mr. Thomas M. Gerusky 
U.S. Department of Energy 
Division of Southwestern Area Programs (EM-452) 
Office of Environmental Restoration 
Washington, D.C. 20585 

The DOE/HQ Project Director will monitor site operations and support the DOE/NV Project 

Manager in the resolution of regulatory and programmatic issues. 

4.1.2 Department of Energy/Nevada Operations Office Project Manager 
The DOE/NV Project Manager, or designated alternate, will serve as the primary point of 

contact for all activities to be conducted under this Site Assessment and Remedial Action 

Plan. The DOE/NV Project Manager is responsible for ensuring that activities conducted 

during the remedial 
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action at the Project Chariot Site fulfill the obligations of D O E N ,  as described in the 

ADEC Grant and the approved Site Assessment and Remedial Action Plan. This 

responsibility has been assigned to 

Mr. Kevin J. Cabble 
DOE Nevada Operations Office 
Environmental Restoration Division 
Post Office Box 98518 
Las Vegas, Nevada 89193-85 18 

The DOE/NV Project Manager will plan, authorize, and control project work so that activities 

are completed in accordance with the Site Assessment and Remedial Action Plan on schedule 

and within budget. 

All project issues identified by the participating organizations are to be brought to the 

immediate attention of the D O E N  Project Manager, who, in consultation with the DOE/HQ 

Project Director, will solicit the necessary input fiom the appropriate organization(s) and 

initiate the Issue Identification and Resolution Process described in Section 4.3. The 

D O E N  Project Manager has the sole authority to approve changes in the remedial action 

scope of work. 

4.1.3 Alaska Department of Environmental Conservation Project Manager 
The ADEC Project Manager, or designated alternate, is responsible for ensuring that the 

State's responsibilities, as defined by the Grant, are fulfilled. The ADEC Project Manager, or 

designated ADEC representative, is responsible for oversight activities and for monitoring the 

remedial action to verify compliance with the ADEC-approved Site Assessment and Remedial 

Action Plan. 

This responsibility has been assigned by the ADEC to: 

Mr. Douglas Dasher 
Alaska Department of Environmental Conservation 
Northern Regional Office 
1001 Noble Street, Suite 350 
Fairbanks, Alaska 9970 1-4980 



Issues identified by the ADEC 'during site activities will be brought to the immediate attention 

of the D O E M  Project Manager for resolution and/or clarification, in accordance with the 

Issue Identification and Resolution Process described in Section 4.3. 

The ADEC Project Manager, or designated ADEC representative, will have the authority to 

evaluate postexcavation sampling analysis data and approve the final closure of the mound 

area. Due to logistical constraints, the approval process will occur in the field. 

4.1.4 U. S. Fish and Wildlife Service 
The U.S. Fish and Wildlife Service (USFWS) designated representative is responsible for 

oversight of activities that may impact the land over which USFWS has fiduciary 

responsibility. 

4.1.5 Department of Natural Resources 
The Department of Natural Resources designated representative is responsible for verifying 

that disturbed areas are revegetated by approved methods. 

4.1.6 IT Project Manager 
The IT Project Manager, will be the IT technical operations manager for the site assessment 

and remedial action. The IT Project Manager will have primary responsibility for project plan 

development and on-site management of the remedial action implementation. The remedial 

action project will be managed in accordance with DOE Requirements and Orders and the IT 

Program Management Plan. This responsibility has been assigned to: 

Ms. Andrea M. Hopkins, CHMM, CEM 
IT Corporation 
4330 South Valley View, Suite 114 
Las Vegas, Nevada 89 103-4047 

The IT Project Manager will represent IT'S central technical authority for the project and will 

have full responsibility for project performance and responsiveness to DOE requirements. 

She will report directly to the D O E N  Project Manager daily with status reports to ensure 

that project needs and scope are understood and addressed. The IT Project Manager will 

direct all on-site activities in accordance with the DOE approved Site Assessment and 

Remedial Action Plan. 



The IT Project Manager will establish project policies in consultation with the D O E N  

Project Manager; monitor schedule and cost; coordinate reporting; ensure necessary resources, 

equipment, and materials are available; identify and resolve potential problems and conflicts 

in consultation with the D O E W  Project Manager; ensure the health and safety of all project 

personnel; and ensure that quality work is maintained. 

4.2 IT Project Management Organization and Responsibilities 
IT's proposed project organization is essentially a matrix structure, with central project 

authority vested in the IT Project Manager. 

4.2.1 IT Program Manager 
The IT Program Manager is responsible for the overall compliance and management of IT's 

contract in accordance with DOE Orders, policies, and procedures. The Program Manager 

has been delegated corporate authority to ensure that the project is staffed with the required 

technical personnel. This responsibility has been assigned to: 

Joseph G. Yeasted, Ph.D., P.E. 
IT Corporation 
4330 South Valley View Blvd., Suite 114 
Las Vegas, Nevada 89 103-4047 

4.2.2 IT Project Manager 
The IT Project Manager will be the key operations manager for the Site Assessment and 

Remedial Action execution and will have primary responsibility for project plan development 

and the implementation of the corrective action. The remedial action will be managed in 

accordance with established DOE Techniques and Orders and the IT Program Management 

Plan. 

The IT Project Manager is 

Ms. Andrea M. Hopkins, CHMM, CEM 
IT Corporation 
4330 South Valley View Blvd., Suite 114 
Las Vegas, Nevada 89103-4047 



The Project Manager will represent IT'S central authority for the project and will have full 

responsibility for project performance and responsiveness to DOE requirements. She will 

interact directly with the DOE/NV Project Manager to ensure that project needs and scope of 

work are understood and addressed. The Project Manager will establish project policies in 

consultation with the D O E N  project manager; monitor project schedule and costs; 

coordinate reporting; ensure the health and safety of project personnel; and ensure that the 

quality of work is maintained and performed in accordance with the DOE-approved Site 

Assessment and Remedial Action Plan. 

4.2.3 IT Project Superintendent 
The IT Project Superintendent for the remedial action is 

Mr. Thomas Pugh 
IT Corporation 
2790 Mosside Blvd. 
Monroeville, Pennsylvania 15 146-2792 

The Project Superintendent will report directly to the IT Project Manager and is responsible 

for: 

Develop and implement plans and specifications for the remedial action 

Directly supervising technical staff and subcontractors in the performance of remedial 
activities, in accordance with the ADEC-approved Site Assessment and Remedial Action 
Plan 

Maintaining all schedule commitments 

Developing and reviewing work products 

Acting as designated alternate for the project manager. 

4.2.4 IT Contract Administrator 
The IT Contract Administrator is responsible for the completeness and legal correctness of all 

subcontracts. The Contract Administrator will monitor contract funding, billing, and 



procurement to ensure all terms and conditions of the contract are adhered to. The IT 

Contract Administrator is 

Ms. Sheila G. Hytla 
IT Corporation 
4330 South Valley View Blvd., Suite 114 
Las Vegas, Nevada 89103-4047 

4.2.5 IT Quality Assurance Officer 
The IT Quality Assurance Officer (QAO) will serve as IT'S organizational contact for all QA 

matters. 

The IT Quality Assurance Officer is 

Ms. Cheryl D. Prince, CQA 
IT Corporation 
4330 South Valley View Blvd., Suite 114 
Las Vegas, Nevada 89103-4047 

The QAO or designated alternate is responsible for developing and implementing the Quality 

Assurance Project Plan (QAPjP); serving as IT'S on-site organizational contact for all QA 

matters, preparing and submitting a l l  QA reports to the appropriate line managers, assuring 

that appropriate corrective actions are taken on all QA issues, conducting surveillances of 

field activities ensuring that data of known quality and integrity are available for each 

planning and reporting phase. The QAO will also act as the Waste Certification officer 

during the remediation of the mound soil. The QAO will ensure all elements required for 

waste acceptance by the NTS are met. 

4.2.6 IT Project Health and Safety Officer 
The IT Health and Safety Officer (HSO) has corporate oversight responsibilities for the 

project health and safety program. The HSO is 

Mr. Brian G. IUenk, CIH 
IT Corporation 
4330 South Valley View Blvd., Suite 114 
Las Vegas, Nevada 89103-4047 



The HSO is responsible to the Project Manager for: 

Developing and implementing the project Health and Safety Plan 
Ensuring the health and safety of workers and the general public during project operations 
Conducting surveillance's and/or audits of field activities (or designated alternate) 
Developing health and safety standards 
Implementing personnel monitoring 
Establishing personnel training requirements 
Reporting project health and safety concerns to the IT Project Manager. 

4.2.7 IT Analytical Services Laboratory Manager 
The IT Analytical Services (ITAS) Laboratory Manager is responsible for lab analysis of soil, 

surface water, and sediments for gross alpha, gross beta and gamma analysis. The lab 

manager is responsible for ensuring that the Lab QA Program is implemented. This 

responsibility is assigned to: 

Mr. Ron Stites, Laboratory Directory 
IT Corporation 
137 15 N. Rider Trail 
Earth City, Missouri 63045- 1205 

4.2.8 Sampling and Analysis Supervisor 
The Sampling and Analysis Supervisor is responsible for all sampling and analysis tasks on- 

site. This includes delaying the biota, soils, sediment and surface water sampling teams, 

ensuring all off-site samples are properly shipped to the ITAS, ensuring all laboratory and 

field sampling procedures are followed and reporting any field discrepancies promptly to the 

Project Manager. This responsibility is assigned to: 

Mr. Jeff Tasca 
IT Corporation 
165 Field Crest Ave 
Edison, New Jersey 08837 

4.3 Issue Identification and Resolution Process 
The Project Chariot Site presents unique logistic issues for the performance of the site 

assessment and remedial action. Due to the remoteness of the site and the difficulty in 

communication with off-site organizations, the lead representatives of the DOE/HQ, DOE/NV, 

ADEC, and IT must delegate necessary authority to make binding, logic-based, field decisions 



during the performance of the project. The Site Assessment and Remedial Action Plan has 

been developed as a "working" document, based on a logical decision matrix that will enable 

project organizations and personnel to perform in accordance with governing regulations and 

guidelines. This section of the Plan describes a process for issue identification and resolution 

so as to maintain the continuity of the project and schedule without adversely impacting the 

quality of work. 

The objectives of the issue identification and resolution process are to: 

Establish clear lines of communication between all organizations 
Obtain necessary input from all organizations on issues 
Enable a decision to be rendered that considers all applicable factors and consequences 
Establish a procedure to make in-field decisions in an expedited manner. 

The logic flow process that will be employed is illustrated in Figure 4-2. All project issues 

identified by the participating organizations are to be brought to the immediate attention of 

the DOE/NV Project Manager. The issue will be evaluated by the DOE/NV Project Manager, 

in consultation with the DOE/HQ Project Director, and subsequently in consultation with the 

lead personnel from the participating organizations. Based on the evaluation, the issue will be 

classified as either: 

Operational 
Regulatory 
Scope of Work. 

In an expedited manner, the DOE/NV Project Manager will meet with appropriate 

organization(s) to establish a resolution. Operational and scope of work issue resolutions will 

be evaluated to determine if regulatory input is required. Resolutions that require regulatory 

input will be presented by the DOEfNV Project Manager to the ADEC representative and 

USFWS representative for concunence. Final resolutions will be promptly documented in 

writing and implemented by the responsible organization. Only in extenuating circumstances, 

and as the last option, will issues be brought to the attention of upper-level management 

within the organizations. This option should only be pursued if the issue resolution is out of 

the authority vested in each organizational representative. Due to the remote location of the 

Project Chariot Site and the difficulty in communications, the execution of this option would 

likely adversely impact the project schedule. 
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4.4 Photodocumentation and Repotting 
IT will document the remedial action at the Project Chariot Site through photographs and 

video tape. Preliminary photographs and video tape of the site will be taken prior to the 

commencement of work, as directed by the DOE/NV Project Manager. Subsequent 

photographs and video tape will be taken during the remediation phases. At a minimum and 

in accordance with the QAPjP, the following information will be indelibly printed on the back 

of each photo: 

Project Name 
IT Project Number and Photographers Name 
Date 
DOE/NV Witness 
View and Description. 

When the DOEINV directs the video taping of the remedial action, the video camera will be 

equipped with an automatic dating capability to document the date of each video event. 

The project team will establish and maintain an on-site records file for the remedial action. 

All project- generated documentation, as required in the QAPjP and SSHASP, will be 

maintained on site for the duration of the field effort. 

The IT Project Manager will document site activities and maintain an on-site Project Log for 

the duration of the Project Chariot: 1962 Tracer Study Site Assessment and Remedial Action. 

The Project Log will be a bound document with sequentially numbered pages. At a minimum 

and in accordance with the QAPjP requirements, the Project Log will document the following 

but not limited to: 

Date 
Weather 
All site personnel 
Visitors to the site 
Equipment on site 
Description of the day's activities 
Quantities of materials utilized 
Quantities and progress of work 
Significant occurrences 
Issue identification and resolutions 
Problems and recommended corrective actions 



Site security issues and resolutions 
Health and safety issues and resolutions. 

IT will issue Daily Progress Reports to the DOE/NV Project Manager. The Daily Report will 

summarize the day's activities, problems and corrective actions, quantity estimates for each 

activity performed for the day, and estimated quantities to date. The Daily Report will 

present and discuss pertinent information on the schedule, and if appropriate, corrective 

actions necessary to maintain the project schedule. Reports are to be submitted to the 

DOE/NV Project Manager at the daily work meeting. 

4.5 Project Meetings 
Project meetings will be conducted daily prior to the Tailgate Safety meeting. The purpose of 

these meetings will be to establish the day's work objectives and to discuss any potential 

issues and resolutions. Attendance at the meeting will be mandatory for the following on-site 

personnel: 

DOE/NV Project Manager 
DOE/HQ Project Director 
IT Project Manager 
IT HSO 
IT Project Superintendent 
IT QAO. 

Attendance by the ADEC Project Manager and USFWS representative or designee is 

requested to facilitate any resolution that may require regulatory input. These meetings are 

anticipated to be of short duration and to focus solely on operational issues. The meetings 

are essential to facilitating the Teamwork Attitude within the project organization and will 

enable the lines of communication to be maintained. The DOE/NV Project Manager will 

conduct the meetings, IT will assist and document the meeting minutes in the Project Log. 



Health and Safety 

5.1 Site-Specific Health and Safety Plan 
A SSHASP has been developed for the Project Chariot: 1962 Tracer Study Site Assessment 

and Remedial Action and is presented as Appendix B. Due to the type of operations to be 

performed at the site and the potentially severe environmental conditions that may occur 

during operations, the SSHASP requirements represent a critical determinant of all on-site 

activities. Personnel from all organizations will be required to adhere strictly to the SSHASP 

requirements. Repeated nonconformance with these requirements will necessitate the removal 

of the offending individual from the site. 

5.2 Health and Safety Officer Responsibilities and Authority 
The on-site IT HSO is responsible for the implementation of the SSHASP and for ensuring 

the health and safety of on-site personnel during project operations. The HSO will conduct 

site-specific health and safety training for on-site personnel prior to the commencement of site 

activities and will conduct daily tailgate safety meetings, in accordance with the SSHASP. 

The HSO is responsible for reporting project health and safety concerns/issues to the IT 

Project Manager and for developing joint resolutions to the issues. 

It is IT policy that all work is to be performed in a manner that protects all on-site personnel. 

The requirements presented in the SSHASP for on-site personnel safety will take precedence 

over the schedule. The HSO has the authority to stop on-site activities if, in his opinion, the 

activities are being conducted in a manner that endangers on-site personnel and/or if weather 

conditions pose a health and safety risk. Any stop-work order issued will be reported at once 

to the IT and D O E N  Project Managers. The order will be addressed and conditions 

necessary to resume work will be determined. Corrective action will be implemented as soon 

as all conditions of the corrective action plan are met. 
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Site Operations 

6.1 Security 
The general security of activities within the periphery of the site will be under the control of 

DOE/NV and IT. Prior to mobilizing to the site, all participating organizations will be 

required to notify the DOE/NV Project Manager of the individuals who will operate at the 

site during the remedial action. Training and medical monitoring records of these individuals 

will be required to be submitted to IT, in accordance with the project SSHASP, prior to their 

mobilization to the site. Due to the logistical constraints and the limitations of on-site support 

services, each organization will be limited to a pre-determined number of on-site personnel. 

All personnel from either the participating organizations or others (local government 

representatives, news media) will be required to secure pre-approval and schedule of visits 

from the DOE/HQ Project Director and the D O E N  Project Manager, and their stay at the 

site will be limited to one day. Overnight accommodations will only be provided with 

advance reservations on a space available basis, except for emergencies. The IT Office 

Manager will schedule visitors in consultation with DOE. 

Visitors will be required to sign a form relieving the U.S. Government, its officers, 

employees, and IT of the liability or consequences related to potential hazards associated with 

travel to and from the site and associated with site entry. All visitors will be required to sign 

in and out of the site, and IT will maintain a log of all visitors. Site visitors will not be 

permitted to enter work areas (Exclusion Zone [EZ] and Contamination Reduction Zone 

[CRZ]) and will be accompanied by the DOE/HQ Project Director, or designated agent, at all  

times. 

During site preparation activities, an area within the support zone will be identified and 

demarcated for use by site visitors and on-site personnel who do not meet the health and 

safety requirements for entry into the EZ. This area will provide a secure location for the 

unobstructed viewing of the soil disposal mound remedial operation. 

Upon arrival at the site, all visitors will be required to participate in an orientation program 

on project health and safety requirements and to sign the Tailgate Safety Meeting Form, in 

accordance with the SSHASP. In the event that unauthorized individuals visit the site and, 

upon request, refuse to depart the site, the local Public Safety Officer in Point Hope will be 



contacted to provide support. Through the distribution of project information to the local 

public and the on-site presence of their selected representatives, this occurrence and resolution 

is not expected and is referenced solely as a contingency. 

The EZ and CRZ, identified as active work areas, will be demarcated utilizing either rope or 

caution tape affixed to stakes. Only approved project personnel who meet the requirements 

specified in the SSHASP will be authorized access to these work areas. 

Due to the frequency of bears at the site, armed guards will be employed to protect against 

possible bear attacks. The utmost restraint will be utilized by the guards and only in definite 

situations of potential harm to site personnel will firearms be discharged. The use and control 

of firearms during the project is described in the SSHASP. 

6.2 Communications 
A satellite communications system will be maintained on-site for the duration of the project. 

Use of the communications system will be restricted for project-related business and will 

require authorization from the D O E N  Project Manager for use. IT will maintain a log of 

all communications for the project, which will include the following required information: 

Name of Transmitter and Organization 
Name of Receiver and Organization 
Phone Number 
Dateflirne of Transmission 
Duration of Transmission 
Reason/Purpose. 

On-site communication during the implementation of the remedial action will be 

accomplished through the employment of two-way hand-held radios. A base station will be 

operated and monitored at the project field office. Each remedial action team will be 

equipped with a radio, along with the DOE/HQ Project Director, D O E N  Project Manager, 

and IT supervisors, to communicate project information within the project organization. 

6.3 Public and News Media Liaisons 
During the performance of the remedial action, the DOE/HQ Project Director, or designee, 

will serve as the on-site point of contact for the distribution of project information to the 

public and the news media. The DOE/HQ Director will be in frequent contact with local 



organizations. A public meeting has been scheduled to maintain communication between the 

project and the local public. Therefore, site visits by the local public are discouraged due to 

the logistical constraints and the limitation of on-site support services at the base camp. The 

local public groups will be represented on-site by three members, for the duration of the 

project. At least one of those members will be the North Slope Borough's third party 

consultant. 

Due to the aforementioned constraints and limitations, local government representatives, and 

members of the news media will be required to secure pre-approval of visits from the 

D O E N  Project Manager and the DOE/HQ Project Director. , All visitors to the site are 

required to adhere to the policies and procedures established in this Site Assessment and 

Remedial Action Plan. 

The DOE/HQ Project Director will serve as the project liaison with the on-site visitors and 

will be the point of contact for visitors. All comments and questions are to be directed to the 

DOE/HQ Project Director, or designee. IT personnel and subcontractors are not authorized to 

interface with visitors on project-related issues. IT has been engaged by the DOE to perform 

site activities, and in this capacity IT'S sole focus is on the performance of site activities in 

accordance with the DOE-approved Site Assessment and Remedial Action Plan. The IT 

Project Manager will provide support, as requested, to the DOE in the preparation of project 

information for communication with site visitors. 

6.4 Permit Requirements 
The performance of the remedial action is dependent upon the securing of federal, state, and 

local permits. These permits are required to be approved prior to the mobilization of project 

organizations to the site. Delays in the securing of these required permits will directly impact 

the proposed project schedule. The DOE is actively working with the ADEC, USFWS 

and other applicable organizations to identify and secure the required permits. The following 

presents the necessary permits, the responsible organizations for securing the permits, and a 

summary description of the permits. 

6.4.1 Site Access Agreement 
The DOE is presently negotiating a site-access agreement with the Native Allotment holder 

for the property adjacent to the tracer study soil disposal mound, which encompasses the area 



of the original Project Chariot environmental study base camp. Specific easements exist at 

the site and are, therefore, not to be included in the access agreement. The access agreement 

will enable the DOE to utilize the existing base camp area as support area for the 

performance of the assessment and remedial action, thus reducing the potential for disturbance 

of the tundra environment at the site. 

6.4.2 U.S. Fish and Wildlife Service: Special Use Permit 
The mound lies within the boundaries of the Cape Thompson Summit of the Chukchi Sea 

Unit of the Alaska Maritime National Wildlife Refuge created by Section 303 (l)(i) of the 

Alaska National Interest Lands Conservation Act (ANILCA) (94 stat. 2389). The site is 

under the jurisdiction of the USFWS. The DOE/HQ is currently interacting with the USFWS 

to secure a Special Use Permit for performance of site activities. 

6.4.3 National Environmental Policy Act (NEPA) 
Under DOE Order 5440.1D, all DOE elements and programs nationwide are required to 

comply with the "letter and spirit" of the NEPA, when proposed site activities may 

significantly affect the quality of the human environment. In these circumstances, such as the 

implementation of environmental restoration programs, preparation of NEPA documentation is 

required. The DOE has provided the funding to support the execution of the NEPA 

documentation by the USFWS, who have prepared an Environmental Assessment (EA) for 

this project. 

6.4.4 Site Operations Permits 
IT Corporation, in conjunction with its selected subcontractor for camp services and the DOE, 

will work with the ADEC in the securing of applicable permits to operate the support 

facilities at the project site. Based on discussions with potential local camp service 

subcontractors, the following permits have been identified: 

Permit for the discharge of treated gray-water (water generated by the base camp services) 
from site activities, which does not include the disposal of water generated from potential 
decontamination activities 

Air permit for the discharge of sanitary waste treated via incineration 

Solid waste incineration permit 



Food services permit 

Potable water treatment permit. 

6.4.5 Coastal Zone Management Act 
The DOE and the ADEC have initiated discussions with the Alaska Coastal Program 

Coordinator, Division of Governmental Coordination, Office of Management and Budget to 

determine the requirements that the remedial action will need to address for compliance with 

the Coastal Zone Management Act (CZMA) (P.L. 92-583). The purpose of the CZMA is to 

encourage states to preserve, protect, develop, and, where possible, restore or enhance such 

valuable natural resources as wetlands, flood plains, estuaries, beaches, dunes, banier islands, 

and coral reefs, as well as the fish and wildlife using those habitats. 

6.4.6 U.S. Army Corps of Engineers Wetlands Permit 
The DOE has worked with the Army Corps of Engineers on securing the use of the nation- 

wide Wetland Permit for the remedial action. The DOE has provided the required 

information to the Army Corps of Engineers for the Wetlands Permit. Wetlands are defined 

by Executive Order 11990 on Protection of Wetlands, Section 7 (c), and the U.S. Army Corps 

of Engineers has the responsibility for administrating activities in Wetlands under the Clean 

Water Act of 1972 (CWA), as amended (33USC466). Section 404 of the CWA establishes a 

national program to control the discharge of dredge of fill materials into waters of the United 

States. "Waters of the United States" include all tributaries of navigable waters up to their 

headwaters and landward to their ordinary high water mark and all tidal waters up to the high 

tide line, thus, including wetlands. The section establishes a permit program that is 

administered by the U.S. Army Corps of Engineers. 
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Mobilization 

The mobilization for the remedial action will be performed in a staged format. The 

mobilization stages are sequenced to optimize the schedule and to provide a smooth transition 

from mobilization activities to remedial operations. 

The equipment and materials to be used for the performance of the remedial action will be 

procured through vendors that are situated at various locations within both Alaska and the 

lower 48 states. A common staging area is necessary to coordinate the delivery of these 

items and to limit logistical issues. Seattle and Anchorage will be used as common staging 

areas and points of departure for the mobilization activity. Seattle and Anchorage have been 

chosen to serve this function based on the following factors: 

The Project Chariot site is not equipped with adequate facilities (aircraft landing runways) 
to directly support the large volume and tonnage of the equipment and materials required 
to perform the remedial action. 

Vendor services for both equipment and material, which are anticipated to be used for the 
performance of this project, are available in Seattle and Anchorage. 

Stane I 

The first elements to be mobilized from Seattle under Stage I will be the empty B-25 LSA 

containers, Uni-Mats or equivalent, geotextile fabric, high density polyethylene (HDPE) liners 

and other materials. These items will be transported by low-draft barge from Seattle to 

Anchorage, where the heavy equipment and other materials will be loaded onto the barge. 

Upon completion of the Stage I mobilization activity, Kotzebue will serve as the common 

staging area and point of departure for any additional materials, equipment, and personnel 

necessary to support the remedial action. 

As a contingency, during the course of the remedial action and during acceptable weather 

conditions, planes that are able to land on the Project Chariot Site's 305-m (1,000-ft) runway 

may be used to transport support items and personnel from Point Hope to the site. 



STAGE II 

Stage 11 of mobilization entails the establishment of the base camp at the site. The base camp 

will be flown into the site utilizing C-46 aircraft and the existing 670-m (2,200-ft) runway on 

the east side of Ogotoruk Creek. This runway will be repaired by f ~ g  in potholes and 

trenches with material adjacent to the runway. The camp materials will then be shuttled to 

the camp site via existing accessways with the bobcat loader and ATVs. Upon the amval of 

the materials, equipment, and personnel at the site, the base camp will be set-up and made 

operational. The base camp will be constructed in the location of the previous base camp 

used during Project Chariot and subsequent NARL activities. The base camp construction 

will include: 

Erection of project facilities (tents for living units, mess hall, laboratory, offices, and 
sanitary use) 

Erection of storage tents 

Assembly of fuel storage containment systems 

Assembly and testing of generators and electrical hook-ups 

Assembly of gray-water treatment system 

Assembly of potable water treatment system 

Assembly of miscellaneous project support areas and equipment (communication systems, 
weather station) 

Operation of the base camp. 

The remediation operational equipment, materials, and supplies will be mobilized to the site 

via the barge which will proceed from Anchorage directly to the Project Chariot Site. The 

barge will berth on the shore, on the western side of Ogotoruk Creek, and a ramp will be 

employed to provide access for loading and unloading operations. Project Chariot personnel 

will be flown from Kotzebue by either helicopter or plane to the site. In conjunction with the 

transport of equipment and personnel to the site during Stage 11, materials considered vital to 



the commencement of the remedial action will be delivered. A schedule of materials 

delivered to the site over the duration of the project will be established and coordinated 

through Kotzebue, Alaska. 

STAGE TV 

During Stage IV, the support facilities (decontamination, visitor observation area, and break 

areas) will be constructed, the on-site laboratory instrumentation will be set-up and calibrated, 

and the work zone perimeters demarcated. Site personnel will arrive at the site during this 

stage via charter flight from Kotzebue. 
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Site Preparation 

In an effort to minimize potentially adverse impacts to the tundra environment, the remedial 

operation proposes, to the extent possible, to use existing disturbed areas at the site to serve 

as support areas. The existing base camp area will be used as the location of the remedial 

action base camp, storage area, and support zone. Where feasible, existing access ways will 

be used to traverse the tundra between the base camp and the disposal mound. If existing 

access ways are unstable, an alternative access way will be established along the ridge, 

upgradient of the mound as shown on Figure 8-1. This alternative access way will be 

managed to minimize impact on the tundra. 

8.1 Access Way to Disposal Mound 
The existing access way will be protected with a layer of geotextile fabric, followed by a 

layer of Uni-Mats, or equivalent, to spread the load of the excavator when it travels to the 

disposal mound. This method will reduce the pressure on the tundra to under the 21 

kilopascals (kPa) (3 pounds per square inch [psi]) requirement established by the USFWS. 

The calculations, layout, and specifications for the Uni-Mats are provided in Appendix E. 

The Uni-Mats, or equivalent, are 14 ft wide by 8 ft long. The excavator will place the 

Uni-Mats, or equivalent, in front of itself and then move onto the mats. The excavator will 

then pick up the mats from behind and place them in front of itself. This leap-frog approach 

will minimize material requirements and will adequately protect the tundra. Sufficient mats 

will be available for the excavator and front-end loader to travel to the disposal mound 

together. 

It is anticipated that a temporary pipe crossing will be required at Snowbank Creek. Two 

12-in. interior diameter cormgated plastic pipes will be installed at the crossing. The pipes 

will be 6.1 m (20 ft) in length and will be positioned on the creek bottom. Sandbags will be 

used to back fill this crossing and to channel the water into the pipes. The sand bags will be 

placed to grade, covered with fabrics and Uni-Mats, or equivalent, to provide a crossing 

(Figure 8-2). The gravel for the sand bags will be obtained from the stockpiled gravel at the 

campsite and replaced after site activities are completed. All equipment movement will be 

restricted to this established route for travel between the soil disposal mound and the base 

camp. Caution will be taken at all times to minimize unnecessary disturbance of the tundra. 
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SNOWBANK CREEK TEMPORARY CROSSING STRUCTURE 

12 inch diameter 
Corrogated plastic pipe 

1. Where feasible, existing access ways, that were utilized and disturbed during the Project 
Chariot Site activities, will be employed with the approval of the U.S Fish and 
Wildlife Service (USFWS) a s  the route for transportation between the  base camp 
a n d  t h e  soi l  d i sposa l  m o u n d .  If ex is t ing  a c c e s s  ways a r e  u n s t a b l e ,  a n  
a l t e r n a t e  r o u t e  t o  t h e  m o u n d  m a y  b e  neces sa ry .  

2. All vehicles utilized t o  traverse t he  tundra  a t  the s i te  will a t ta in t he  USFWS 
specified 3 psi g round pressure .  The t r anspor t  of t h e  heavy cons t ruc t ion  
equipment,  which will occur once (roundtrip) during the  project, will achieve 
the 3 psi ground pressure through the utilization of a Uni-Mat system to distribute 
the pressure. 

3. A t  Snowbank Creek, two 12 inch (interior diameter) corrogated plastic pipes 
(CPP) will be positioned in the creek bottom to allow the uninterrupted flow of 
the water. 

4. Sand bags will be installed to stabilize the CPPs in position and to f i l l  the voids 
between the CPPs and the creek banks. 

5. Sand bags will be placed over the CPPs to furnish a stabilized base. 

6. A wooden t imber  c r ane  m a t  will be placed over t he  layer of sand bags and 
span the  creek,  which i s  approximately 2 to 3 feet in width a t  t he  crossing 
point. 

7. A t  the conclusion of the  remedial action, the creek crossing s t ructure will be 
removed and transported off site. 

= .  

FIGURE 8-2 
SNOWBANK CREEK 

TEMPORARY CROSSING 
STRUCTURE 
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At the conclusion of the project, the temporary pipe crossing will be removed and these 

materials will be transported off site. The sand from the sand bags will be returned to the 

beach. 

8.2 Transfer of Containers To the Disposal Mound 
The empty storage containers (B-25 LSA waste containers) will be transported from the base 

camp to the disposal mound using a Foremost Nodwell@ 110 Muskeg Carrier. The empty 

containers will be loaded at the base camp with a Cat@ 966 loader and off loaded at the 

mound with another Cat@ 966 loader. The muskeg carrier can cany four empty containers at 

a time and one full container at a time. The route of travel will be the access way described 

in Section 8.1. However, Uni-Mats, or equivalent, will not be required for the muskeg carrier 

as the ground pressure of this machine when loaded with 7.2 metric tons (8 tons) of cargo is 

under 21 kPa (3 psi). 

8.3 Container Storage Area Preparation 
During the mobilization phase of the remedial action, an area will be identified near the base 

camp to serve as the temporary storage area for the containerized soil. The selection criteria 

to be used to identify the area will include a location that: 

Lies outside the mean high tide and flood zone 
Is accessible to transport vehicles from the disposal mound 
Is accessible to the shore line and is near the existing access way 
Can be segregated from the base camp and does not interfere with support operations. 

The ground surface at the selected temporary storage area will be graded to a level condition 

utilizing on-site equipment and existing debris will be removed as necessary. The storage 

containers (B-25 LSA containers) are constructed with three 4-in. risers positioned on the 

bottom of the container. The B-25 LSA containers will be placed on support material 

(dunnage) to protect against the container sinking into the soil. Dunnage material will include 

railroad ties covered with visqueen. 

8.4 Delineation of Project Work Zones 
The Project Chariot Site will be segregated into three distinct zones, in accordance with the 

SSHASP (Appendix B). The three zones are illustrated on Figure 8-1 with the following 

classifications: 



Support Zone 
Contamination Reduction Zone 
Exclusion Zone. 

The Support Zone encompasses the area where no intrusive activities will be conducted. Both 

the Contamination Reduction Zone (CRZ) and Exclusion Zone (EZ) will be demarcated using 

either rope and/or caution tape affixed to stakes that will be driven into the ground. 

Activities to be performed in each of the zones will be conducted in accordance with the 

requirements detailed in the SSHASP. The actual dimensions and boundary lines of the CRZ 

and EZ will be determined during the mobilization phase of the project in consultation with 

the HSO. Buffer areas will be incorporated into these two zones. 

8.5 Work Area Preparation 
Upon the establishment and delineation of the work zones, the first activity to be conducted 

in the preparation of the work area will be the survey of the soil disposal mound to establish 

the excavation lines and limits. 

A support facility (heated tent with furniture) will be erected in a designated area within the 

CRZ. This facility will be positioned up-wind (prevailing wind pattern) from the disposal 

mound and will serve as a break area for the remediation crew and as a work area for 

management staff. 

Soil erosion and sediment control measures (Section 9.0) will be installed at the project work 

zone. This Section identifies the control measures, installation locations, sequence of 

construction, and maintenance procedures. 

Upon the completion of the demarcation of the work zones, four pressurized ion chambers 

(PICs) will be positioned approximately 30 m (100 ft) from the corner points of the EZ. The 

actual locations of the PICs will be determined in the field during the work area preparation 

phase. The objectives of the PICs are to record ambient background radiation levels at the 

site and to monitor the ambient air during the excavation operation. 

The tentative project site lay-out for the remedial action is illustrated in Figure 8-3. The 

actual locations of the base camp and associated support facilities will be established during 

the initial stages of project mobilization and will be dependent upon current site conditions. 





SedimenUSoil and Revegetation 

Soil erosion and sediment control practices will be implemented during this remedial action 

prior to any major soil disturbance. Site revegetation activities will occur at the soil disposal 

mound, test plots, and along the access road between the base camp and the soil disposal 

mound after the ADEC and USFWS approve the clean closure of the site. 

9.1 Soil Erosion and Sediment Control 
The existing access routes established during the Project Chariot Site 1962 test will be used, 

where feasible, as the transportation route between the base camp and the soil disposal 

mound. All vehicles will be limited to 21 kPa (3 psi) for traversing on the tundra in 

compliance with the USFWS requirements. Heavy equipment will use a Uni-Mat system to 

comply with the 21 kPa (3 psi) requirement. 

9.2 Snowbank Creek 
At Snowbank Creek, two 12-in. diameter corrugated plastic pipes will be positioned in the 

creek bottom and secured with sand bags to allow the unintempted flow of water. Sand bags 

will be placed across the pipes to a level equal with the creek bank to provide a relatively flat 

surface. A wooden Uni-Mat will be placed over the sand bags to span the creek, maintain the 

integrity of the sand bags, and provide a stable surface for vehicles and personnel to traverse. 

At the conclusion of the activities, this structure will be dismantled and the sand will be 

returned to the beach. 

9.3 Soil Disposal Mound 
A silt fence will be constructed around the perimeter of the work zone to minimize ingress, 

egress, and provide protection from rain water runoff. Fence posts will be placed 2.4 m (8 ft) 

up slope and parallel to the posts. A 15 by 15-cm (6 by 6-in.) trench will be excavated 

directly in front of the posts. Wire fencing will be attached to the fence post. and covered 

with fdter fabric that extends into the excavated trench. The soil will be backfilled and 

compacted in the trench to secure the filter fabric. 

A 30 by 15-cm (1 ft by 6-in.) deep ditch will be excavated around the soil disposal mound to 

divert storm water away from the mound. The ditch will be excavated around the upgradient 

sides of the mound. 



The soil overburden removed from the mound will be stock-piled on high-density 

polyethylene (HDPE) sheeting and covered with HDPE. After surveying the soil for 

radioactivity and collecting the appropriate waste samples, excavated soil above established 

cleanup levels will be placed in the low specific activity containers. The stockpiled 

overburden soil that is determined to be below established clean-up levels, will be backfilled 

into the excavated area. The ADEC will approve the clean closure of the soil disposal mound 

before site revegetation will occur. 

9.4 Site Revegebtion 
The area will be graded to match existing contours, to a relatively smooth, non-compacted 

condition for replanting as determined by the Division of Natural Resources (DNR). Upon 

completion of the revegetation preparation activities, the following plant seed mixture will be 

applied to the disturbed area: 

43 percent Bering Hairgrass 

32 percent Arctared Fescue 

12 percent Alyeska Polar Grass 

7 percent Egan Slough Grass 

6 percent Tundra Blue Grass 

The application rate of the seed mixture will be approximately 14 kg (30 lb) per acre. Free 

flowing, granular 20-20- 10 fertilizer will then be applied at a rate of 270 kg (600 lb) per acre. 

All seeding and fertilizing will be done by a broadcast method, using heavy duty cyclone type 

chest seeder equipment. One layer of Excelsior blankets will be secured over the seeded and 

fertilized area. 



10.0 Soil Excavation 

Historical photographs taken in 1962 during the tracer study illustrate the phased formation of 

the soil disposal mound and serve as a basis to document assumptions of the volume of soil 

generated by the tracer study. These assumptions have been confirmed during interviews 

conducted by DOE with individuals who performed the study and who were present during 

the soil disposal mound formation. The tracer-study-generated soil was emptied from the 

55-gallon drums directly onto the native soil, and the wooden boards and polyethylene 

sheeting were placed in with this soil. Based on the review and evaluation of this 

information, the volume occupied by this soil is estimated to be approximately 12 m (40 ft) in 

width, 12 m (40 ft) in length, and 0.46 m (1.5 ft) in depth. Approximately 1.2 m (4 ft) of 

cover soil was placed directly onto the tracer-study-generated soil. This cover soil 

(overburden) did not contain any of the tracer study material. 

The soil disposal mound will be excavated in a sequential manner. The upper 1.2 m (4 ft) of 

overburden will be excavated in pre-established 0.3-m (1-ft) lifts. Excavation of each lift will 

proceed over the entire mound, and each lift will be stockpiled in segregated areas on HDPE 

liners. Each stockpile of overburden soil will be covered with a HDPE liner, and the liner 

will be secured utilizing sand bags and/or stakes. Prior to excavation of each subsequent lift, 

the surface of the mound will be screened using radiologic surveying instruments. Composite 

soil samples will be collected and analyzed on site from each of the stockpiles, in accordance 

with the procedures described in the SAP. Based on the results of this analysis, stockpiled 

soil that exceeds the established clean-up level will be subsequently containerized for 

disposal. Overburden soil that is determined to be below the established clean-up level will 

be used as fill to restore the mound area. At the excavation line where the tracer-study- 

generated soil exists, 0 to 0.6 m (0 to 2 ft) above grade, the soil will be excavated and loaded 

directly into the B-25 LSA containers for disposal. 

10.1 Excavation Technique and Procedure 
Prior to commencing the excavation, the soil disposal mound will be surveyed and the lines 

of excavation (lifts) demarcated (Figure 10-1). A Caterpillar 330L excavator, or equivalent, 

will excavate each lift over the entire mound, using a digging bucket or a frost bucket. Each 

of the upper four lifts will be stockpiled in segregated areas on HDPE liners in a location 

directly adjacent to the mound. The segregated stockpiles will be covered with HDPE liners 



-- 
--- 

Sequence of Soil Disposal Mound Excavation 

1. The soil disposal mound will be surveyed to establish approximately one foot vertical 
increments (lifts) over the entire mound. 

2. The soil erosion and sediment control measures will be installed, in accordance 
with the soil erosion and sediment control plan. 

3. The s u r f a c e  of t h e  m o u n d  will be surveyed  uti l izing radiological  su rvey  
instruments and waste samples will be collected in accordance with the Sampling and 
Analysis Plan. 

4. Excavation of the mound will be performed utilizing a track excavator (Caterpillar 
330L or equivalent) equipped with a frost bucket. 

5. Excavation of each lift will proceed over the  entire mound and each lift will be 
stockpiled on polyethylene sheeting. Each stockpile of soil will be covered with 
polyethylene sheet ing t h a t  will b e  s e c u r e d  utilizing sand  bags a n d  s takes .  

6. During non-o  e r a t i o n  h o u r s ,  the e x p o s e d  m o u n d  will b e  c o v e r e d  wi th  
sheeting that  wiE be secured with sand bags and stakes. 

7. Prior to the excavation of each subsequent lift, the surface of the newly exposed 
mound will be surveyed with radiological survey instruments. 

8. Composite soil samples will be collected from each of the stockpiles and analyzed 
on site in accordance with the Remedial Action Plan/Sam ling and Analysis Plan. 
Based on the  laboratory analysis results, stockpiled soil &at exceeds the estab- 
lished clean-up level will be subsequently placed into the B-25 Low Specific Activity 
(LSA) containers for disposal. Overburden soils that  are determined to be below the 
established clean-up level will be utilized to fill the mound area to grade after 
the completion of the remedial activities. 

9. A t  the excavation limit where the  tracer-study-generated soil exists (i.e., minus 
one foot to  plus two feet  elevation a t  grade), t h e  soil will be excavated and 
loaded directly into the B-25 LSA containers for disposal. 

10. Post-excavation soil samples will be collected from the base and sidewalls of the 
excavation and analyzed in the  on-site laboratory. Upon approval by the Alaska 
Department of Environmental Conservation for final closure, the  activity will 
be completed. 

11. The clean overburden soil will be graded into the open excavation. 
12. The disturbed areas will be revegetated in accordance with Chapter 9.0, Soil Erosion, 

Sediment Control, and Revegetation of the Remedial Action Plan. 
13. The soil erosion and sediment control measures will then be removed. 

FIGURE 10-1 
SOIL DISPOSAL 

EXCAVATION PROCEDURE 



and the liners will be secured using sand bags and stakes. During non-working hours the 

exposed mound area will be covered with HDPE liners, which will be secured using stakes 

and sand bags. 

Once the excavation of the upper four lifts has been achieved, the remaining mound will be 

surveyed. The soil positioned at the 0 to 0.6-m (0 to 2-ft) elevation line, above grade, will be 

excavated and loaded directly into the B-25 LSA containers for disposal. All excavation will 

be performed by the caterpillarB 330L excavator working from the perimeter of the mound 

on Uni-Mats. The boom of this excavator has sufficient reach to perform the excavation, 

which eliminates the need to traverse onto the mound. Manual excavation will be performed, 

as dictated by site conditions, to support the excavator. A caterpillarB 966, or equivalent, 

loader will stage the empty containers adjacent to the excavation onto HDPE liners and 

shuttle the loaded containers to a staging area within the EZ. Two laborers will assist with 

any hand shoveling required and to containerize any spillage that may occur during the 

loading operation. They will also spot the empty containers and brush any loose material off 

the loaded containers. All loose material removed from the containers and HDPE liners will 

be containerized for disposal. 

Grade will be checked as the excavation proceeds, and the radioactivity levels will be 

monitored. Upon completion of the excavation, post-excavation soil sampling and testing will 

be performed as described in Section 11.0. At this point in the operation, the exposed 

excavation area will be protected using insulation blankets and HDPE liners to prevent 

disturbance to the underlying permafrost. The protection system to be installed will be in 

accordance with the specifications required by the USFWS. The results of the post- 

excavation sampling will determine if additional excavation is required. Upon receipt of 

ADEC approval of closure, the excavated area will be backfilled with the clean stockpiled soil 

and graded to meet the natural contour of the terrain. This disturbed area will be restored to 

natural conditions and seeded with recommended plant materials in accordance with the 

USFWS and DNR-approved Site Restoration Plan. 

During all on-site operations, personnel decontamination will be performed in accordance with 

the requirements and procedures detailed in the SSHASP (Appendix B). 



Fugitive dust is not anticipated to be a big issue during the excavation of the soil disposal 

mound due to the following factors: 

Site soils contain approximately 20 percent moisture content during the summer months. 
Through cohesion, the moisture limits the formation of dust that could be dispersed by the 
wind. 

Excavation techniques will be employed that limit the potential for wind dispersion by 
loading the excavated soil directly into the containers from the point of excavation. 

Four PICs will be positioned approximately 30 m (100 ft) from the corner points of the 
EZ to monitor the excavation operation. 

A soil analysis conducted by the Agricultural Experimental Station at Ohio State 
University (1961) shows that most of Ogotoruk Valley is overlain by at least 0.3 m (1 ft) 
of peat. One third of the way down from the crests of the hills and extended to the shelf 
(terrace) area of the creek, the soil is a mixture of peat and clay, with varying amounts of 
small rocks. The creek terraces (located about 1 m [3 ftl above the creek bed) are 
composed of black soil vegetated with scrub willows and mosses between the willows. 
The Project Chariot Tracer Study disposal mound lies within these two regimes. 
Permafrost generally exists immediately beneath the vegetation cover. The thawing of 
permafrost during the summer months will release excess moisture to the soils. This 
release of moisture coupled with the aforementioned soil types that presently exist at the 
site should preclude any incidence of fugitive dust. 

The same dry soil was encountered on the top of the mound. Fugitive dust from this small 

area will be controlled by wetting the soil with water from Snowbank Creek. 

During the excavation of the soil disposal mound, three high-volume particulate samplers will 

be operated at monitoring-stations within the EZ. These stations will be located down-wind 

of the excavation at an approximate distance of 30 m (100 ft) from the mound. The actual 

locations of the stations will be determined during site preparation activities. The objective of 

the high-volume particulate sampler is to monitor any potential fugitive dust generated by the 

excavation of the soil disposal mound and associated remedial activities (staging of 

overburden soils and the loading of soil containers). The samplers will be operated during 

the hours when the excavation is being performed. The filters will be removed from the 

samplers and surveyed on site twice daily. The filters wil l  be analyzed on site utilizing a 

~udlum@' Model 2929, dual channel alpha, beta/garnma scintillation counter. This analysis 

will idenbfy the presence of alpha, or beta/gamrna emissions associated with fugitive dusts. 



The SSHASP (Appendix B) describes the health and safety issues related to fugitive dust in 

relationship to remedial operations. 

10.2 On-Site Laboratory Instrumentation 
As the excavation operation progresses, soil samples will be collected and analyzed utilizing 

on-site laboratory instruments. The sampling and on-site analytical procedures are described 

in the Sampling and Analysis Plan (SAP), Appendix A. The objective of the in-field analysis 

of soil samples is to identify any potential elevated levels of radioactivity above the clean-up 

levels prior to implementing post-excavation sampling and analysis. The implementation of 

the field analysis task should enable the execution of a one-time confiiatory post-excavation 

sampling effort. 

7 0.3 Container Preparation, Loading, and Temporary Storage 
All removed soil will be placed into Model B-25 LSA, "Strong Tight Containers" (refer to 

Figure 10-2). Upon delivery of the containers to the site, each container will be inspected for 

physical integrity by the Waste Certifkation Officer. Any containers that appear to be 

damaged (holes or severe dents) will not be used for the project. The empty containers will 

be staged in the EZ. The tops will be removed, and adsorbent material will be placed into 

the bottom of the containers. The adsorbent material will be used to absorb the moisture 

generated by the thawing of the soil. A caterpillarm 966 Loader will transfer the prepared 

containers to the excavation area and stage the containers onto HDPE liners. The excavator 

will load the containers with excavated material. Any loose material will be physically 

removed from the outside of the loaded containers. The loader will then transfer the loaded 

containers to a second staging area within the EZ. 

At the second staging area, the loaded containers will be numbered and sampled, as specified 

in the SAP. Additional absorbent material will be placed on the soil, and the B-25 LSA top 

will be secured. The surface of the loaded and closed containers will be decontaminated and 

radiologically surveyed, in accordance with the decontamination procedures identified in the 

SSHASP. The containers will then be transferred to the temporary storage area at the 

designated area within the base camp. The transfer is anticipated to be performed with a 

Muskegm carrier between the mound and base camp. Each container will be loaded on a 

Muskegm carrier, and transferred to the temporary storage area near the base camp. 



DESCRIPTION 

Classification LSA waste container 

Package type CFR specification 'Strong-Tight' 

90 cubic feet 

Material ASTM A-569 low carbon hot rolled steel 

Gross Weight (Empty) 445 to 895 Pounds 

4.000 to 10.000 pounds 

Max Loaded Weight 4.445 to 10.895 pounds 

ADDITIONAL INFORMATION 
Meets general container requirements (49 CFR 173.24) for asbestos. 
ORM and hazardous waste materials. 

Patented. exclusive -seal-loc' positive closure system to preclude 
inadvertent opening. 

Optional removable risers. 

Optional anti-springback retention system for compactor application. 

Final protective finish to meet customer requirements optional 
shielding available. 

Patented seal-loc clip 
closure system 

U.S. Patent Nunbers 4371092 AND 4426927 
(REFERENCED FROM CONTAINER PRODUCT CORPORATION) 

FIGURE 10-2 
8-25 LSA WASTE CONTAINER 

FOR THE STORAGE AND 
SHIPPING OF LSA MATERIALS 



The temporary storage area is anticipated to be on the gravel base adjacent to the small 

runway. The containers will be stacked on either railroad ties placed in HDPE or visqueen or 

dunnage to minimize settlement. These containers will remain in storage until receipt of 

ADEC approval of final closure of the soil disposal mound and test plot areas. The 

containers will then be loaded onto the barge for transportation to the disposal facility. 

10.4 Equipment, Support Services, and Contingencies 
The equipment required to perform the excavation is as follows: 

QX Descriution and Attachments Weight (each) 

2 caterpillarB 966 Front End Loader w/Fork Attachment 20,410 kg (45,000 lb) 

1 Caterpills 330L Excavator w/Frost Bucket 33,570 kg (74,000 lb) 

1 Nodwell@ 110 Muskeg Carrier (2-man cab) 10,340 kg (22,800 lb) 

1 Nodwellm 60 Muskeg Carrier (6-man cab) 5,000 kg (1 1,000 1b) 

1 743B Bobcatm Loader w/bucket and fork attachments 2,160 kg (4,750 lb) 

8 HondaB Four-Wheelers (ATV) 

1 Camp Facility with Generators, Incinerator, Pumps, 34,000 kg (75,000 lb) 
Fuel Reservoir System, Heaters, etc. 

1 Mechanics Truck (Fordm F-350) with tools 5,500 kg (12,000 lb) 

The support services required to repair and maintain this equipment are as follows: 

Camp Mechanic - full service with tools and parts for camp facility maintenance 

Heavy Equipment Mechanic - full service mechanic truck with tools and parts for fueling, 
service, and repair of equipment. The truck will remain in the camp area at all times and 

will not be allowed to traverse any tundra. 

One  usk keg@ Carrier will be used to transport fuel and supplies daily from the camp area to 

the disposal mound. The fuel will be pumped into 55-gallon drums in 85-gallon overpacks 



for secondary containment on the rear deck of the MuskegB Carrier. The fuel will be 

transferred from the drums directly into the equipment at the service pad with a hand transfer 

pump. A service pad will be established in the CRZ. This service pad will have a HDPE 

liner with a railroad tie berm to contain any spills that occur while fueling or servicing the 

equipment. The required Spill Prevention Control and Counter measures (SPCC) plan will be 

available on-site (Appendix D). 

10.5 Tracer Study Test Plot Removal 
In the event that the radiological survey results indicate elevated radioactivity levels above the 

established background level at the tracer-study test plot areas, those identified areas within 

the test plots will be manually excavated. Hand shovels will be utilized to excavate the areas. 

Excavation will proceed at approximately 8-cm (3-in.) lifts over the area, and the area will be 

surveyed, in accordance with the procedures described in the SAP (Appendix A). This 

procedure will continue until the established background level or cleanup level is attained. 

The excavated soil will be placed directly into 5-gallon plastic pails with securing lids. The 

pails will be transported directly to the EZ and emptied into a B-25 LSA container for 

disposal. 

The removal operation for each identified test plot area will be documented and photographed 

in accordance with the QAPjP. Specific information, which will be recorded, includes: 

Datepime 
Test Plot NumberfArea 
Location 
Initial Survey Results 
Quantity of Soil Removed 
Post-Excavation Survey Results. 
Employees name. 

This information will be submitted to the on-site ADEC representative for review and 
approval. The receipt of ADECYs expedited in-field approval of final closure will be 
documented and will constitute the achievement of the remedial action objective. 



11.0 Soil Disposal Mound Clean-up Verification and Closure 
Approval 

11.1 Post-Excavation Sampling and Analysis 
Subsequent to the completion of all excavation/removal activities, post-excavation or "clean" 

closure sampling will be implemented to verify that the excavation of the soil disposal mound 

has been accomplished to the point that an established clean-up level has been reached. The 

attached SAP proposes using a hexagonal grid sampling design to accomplish this effort. 

This method for selecting sampling locations is described in Field Manual for Grid Sampling 

of PCB Spill Sites to Verify Cleanup (EPA, 1988), which is referenced as a best-engineering 

practice. Hexagonal grid sampling has the characteristic of typically being easy to implement 

under field conditions. The grid design is essential to obtain a representative sample of the 

site and greatly increases the chances of detecting areas that exceed the established clean-up 

level if they exist. 

All post-excavation soil samples collected for analyses will be analyzed for gross alpha and 

gross beta activity, and gamma spectroscopy. The analytical results will be compared against 

background samples collected from the site and used for approval of closure. 

1 1.2 Alaska Department of Environmental Conservation Field Approval of 
Closure 

Upon receipt of the post-excavation sampling analysis report from the laboratory, the results 

will be tabulated with their corresponding sampling locations. These data and associated 

quality assurance/quality control (QA/QC) data packages will be evaluated to determine if 

the required clean-up level has been achieved. In the event that the results indicate that the 

required level has not been achieved, additional excavation will be performed in the area of 

concern, as described in Section 10.0. This area will then be resampled and the samples 

analyzed following the procedure described in the SAP to confirm the completeness of the 

excavation. Once the post-excavation sampling analysis data establish the attainment of the 

established clean-up level, a summary report will be prepared and submitted for the ADEC's 

review and approval. The receipt of the ADEC's expedited in-field approval of final closure 

will be documented and will constitute the achievement of the remedial action objective. 
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12.0 Soil Transportation 

Barge transportation has been selected as the mode of transportation for relocating the 

containerized soil from the Project Chariot Site to Seattle and then trucks will transport the 

containers to the NTS. The selection of barge transport was based on the following factors: 

Safety consideration involved with multitrip air operations 

The barge offers a safe and economical method of transportation for equipment and 
materials to and from the site 

The use of a barge offers an economic advantage over air transport 

The barge will be able to transport all of the anticipated soil containers in one trip, in lieu 
of the large number of trips required by aircraft. 

The load-out and transportation of the soil containers from the Project Chariot Site 

to the NTS is scheduled to occur upon receipt of ADEC approval of the soil disposal mound 

and test plot areas final closures and subsequent demobilization of project operations. 

A low draft barge, equipped with a loading ramp and tug will be used to transport the soil 

containers to Seattle. The barge will provide the required capacity to accommodate a l l  of the 

containers generated during the remedial action. 

Prior to loading, the containers will be inspected and surveyed for external radioactivity. The 

front end-loader with fork attachments will then load the containers onto the barge, where 

they will be secured in accordance with DOT regulations. As applicable, based on the soil 

waste profile characterization, DOT transportation documents (manifest and/or bill of lading) 

will be prepared by IT and executed by the DOE/NV Project Manager (refer to 

SOP-CHR-05). 

Upon completion of the container loading operation, all project equipment and surplus 

materials and supplies will be loaded onto the barge. The barge will proceed directly to 

Seattle, Washington. At the Seattle barge terminal, the containers will be transferred onto 

trucks. The containers will then be trucked to the DOE'S disposal facility at the NTS for 

disposal of the containerized soil. All project equipment and surplus materials will then be 

returned to Seattle and/or Anchorage. 



This page intentionally left blank 

 



13.0 Radioactively Contaminated Soil Disposition 

The proposed remedial action for the Project Chariot Tracer Study may result in the 

excavation of approximately 45 m3 (60 yd3) of radioactively contaminated soil. A DOE 

disposal site has been proposed to receive and dispose of the contaminated soil at the NTS 

near Las Vegas, Nevada. The following sections describe the procedures necessary to obtain 

approval to ship the waste and the Waste Acceptance Criteria for the proposed site. Detailed 

sampling plans, shipping documentation, procedures, and other required documentation will be 

developed to ensure that all of the applicable waste acceptance criteria and disposal facility 

standards are met. 

13.1 Nevada Test Site 
According to the Nevada Test Site Defense Waste Acceptance Criteria, Certification, and 

Transfer Requirements, NVO-325, Revision 1 ,  approval for waste acceptance at the NTS of 

waste generated at Project Chariot Site is made on a case-by-case basis by the D O E N .  The 

approval process includes (1) waste generator approval by DOE/HQ and D O E N ,  (2) 

approval of an application to ship waste, and (3) successful completion of an on-site audit of 

the waste management and certification program. If the waste generator receives approval for 

waste acceptance at the NTS, the waste may be characterized and prepared for shipment to 

the site for disposition in accordance with NVO-325 requirements. 

13.1.1 Waste Generator Approval Process 
The Project Chariot contractor will serve as the waste certifier for waste generated by the 

project. An application to ship waste is on file with the D O E N .  The elements of the 

application to ship waste are summarized below: 

Administrative information, such as facility name and location, signature page, D O E N  
name and contacts, name of the waste certification official and alternates, justification for 
shipment to the NTS, funding method, and waste minimization plan statement. 

Waste characterization program information, which includes a sampling plan, waste 
analysis requirements, discussion of data reporting methods, rationale for number and 
location of samples identification of the laboratory performing analyses and results of 
laboratory audit (conducted by the waste c e ~ i e r ) .  



Waste stream information, which includes a waste stream identification number; 
description of waste type (low-level, mixed, etc.); description of the waste form; waste 
certification flow diagram; waste acceptance criteria statements demonstrating how each of 
the 28 waste acceptance criteria is met; three-year shipment forecast; packaging and 
shipping information, including results of package vendor audit conducted by the waste 
certifier; and waste security information. 

Waste certification program plan information, which includes the elements of a Quality 
Assurance Project Plan and describes how the waste management and certification process 
will be controlled so the waste may be appropriately certified. 

Exemption requests, which explain what waste acceptance criteria waiver is requested and 
provides a rationale, duration, and corrective action plan for each exemption. 

Procedures and supporting documents, which include procedures for sampling, analysis, 
packaging, shipping, and certifying the waste. 

Many of the elements required in the application to ship waste are already satisfied for 

Project Chariot Site waste through this document; others will require generation of new 

documents such as plans and procedures. The elements requiring generation of new 

documentation are summarized in the sections that follow. 

13.1.2 Waste Characterization 
Waste characterization data must be sufficient to pennit proper identification, minimization, 

segregation, transportation, and disposition. As a minimum, the following waste 

characterization information shall be provided for waste to be accepted for disposition at the 

NTS: 

Physical and chemical characteristics of the waste and any void-frlling or absorbent 
material 

Volume of the waste and any solidification media 

Weight of the final waste package 

Radionuclide distribution, concentration, and activity in the waste matrix 

Method of analysis used to determine radionuclide distribution and concentration 

Adequate data to ensure that the waste is not mixed waste 



A sampling and analysis plan that describes the rationale for the characterization 
method(s) chosen. This includes demonstration that the samples collected were 
representative of the waste form or that the process is fully controlled if process 
knowledge is used for characterization. 

Packaging details, including vendor audit results and a demonstration of how the 
packaging meets NVO-325 requirements 

Transportation category 

Waste acceptance criteria statements describing how each of the 28 criteria is met and 
cross-referenced to any procedures that are used to ensure that waste acceptance criteria 
are met 

Special security information, such as requirements for classified waste 

Flow diagrams demonstrating the waste c e ~ i c a t i o n  process 

Method of providing standardized laboratory data packages. 

Characterization data must be adequate to appropriately classify the waste. For Project 

Chariot Site waste, it is understood that the fully validated waste characterization laboratory 

data packages may not be available until after the waste is shipped, however, preliminary data 

will be available before shipment. 

13.1.3 Waste Preparation and Shipment 
Concurrent with or after scheduling shipments of radioactive solid waste, but prior to 

shipping, the following actions must be performed: 

Sample, analyze, package, and certify the waste in accordance with the requirements and 
methods outlined in the application to ship waste and supporting procedures 

Prepare accurate, complete, consistent shipping, storage (if applicable), and disposal 
documentation 

Address the shipment to the designated department at the NTS 

Provide lifting, handling, and rigging instructions for all waste packages in excess of 
4,000 kg (9,000 lb) (it is expected the Project Chariot Site packages will exceed 4,000 kg 
[9,000 lb]). 



Waste shipments must be scheduled in advance of actual shipment. A staging area will be 
designated at the NTS prior to arrival of the shipment. This staging area will serve as a 
holding area for completion of the certification process (if necessary) prior to disposal. 



14.0 Environmental Verification 

14.1 Radiological Surveys 
The environmental verification tasks consist of site assessment tasks designed to verify that 

the soil removal at the tracer plot sites was complete and that there are no other sites showing 

higher than natural background readings due to human activity. 

The first proposed task for the remedial action environmental verification is the performance 

of an aerial radiological survey and a ground radiological survey. The detailed procedures of 

the radiological surveys are described in the SAP (Appendix A). The surveys will focus on 

characterizing the surface radiation fields, in a systematic fashion across the Ogotoruk Valley 

and along Snowbank Creek to locate the original experimental plots from Project Chariot 

Tracer Study to verify that the radioisotopes used have been removed. Prior to collecting 

radiation measurements, a visual walkover of the area to locate the five test plots will be 

performed. If any plots can be identified, that area will be marked off with stakes and 

surveying tape. After this is completed, a grid pattern will be established and marked off 

from the confluences of Snowbank Creek and Ogotoruk Creek to where the two tributaries of 

Snowbank Creek meet. The grid will extend laterally from the creek by a distance of at least 

30 m (100 ft) on both sides of the creek. 

14.2 Surface Water and Sediment 
The second proposed task for the remedial action environmental verification is to collect 

surface water and sediment samples from Tributary No. 3 of Snowbank Creek, Snowbank 

Creek and Ogotoruk Creek to assess any potential transport of radioisotopes from the 1962 

Tracer Study. Twenty-one sampling locations have been tentatively located (seven on 

Tributary No. 3, seven on Snowbank Creek, five on Ogotoruk Creek, and two from the 

Ephemeral pond). The sample locations (i.e., sediment) will be areas of fine-grained 

depositional environments. Areas of fast-water coarse-grained deposits, and obvious scour 

areas will be avoided. Sediment samples will be collected using a wildcorn Hand Core 

Sediment Sampler. Surface water samples (collected at the sediment sample locations) will 

be collected from mid-channel and will avoid bottom sediments. 
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Demobilization 

Upon receipt of ADEC approval of the soil disposal mound and test plot areas closure, final 

closure and demobilization of project equipment, surplus materials, support services, and staff 

will commence in a staged format. The stages of demobilization are sequenced to optimize 

the schedule and provide continuity for the transition from remedial operations to 

demobilization. 

15.1 Equipment Decontamination 
Equipment decontamination will be performed using hand tools (shovels, picks, and wire 

brushes) to remove the gross soil affixed to the wheels, undercarriage, and areas that were in 

contact with the soil mound. Soil that is removed during decontamination will be 

containerized in the B-25 LSA containers. Subsequent to the removal of the gross material, 

all surface areas will be wiped down with cloths, and the resultant material and cloths will be 

placed in the separate B-25 LSA containers. 

An equipment decontamination pad will be constructed in the CRZ utilizing 60-millimeter 

polyethylene sheeting and wooden railroad ties 15 by 15-cm (6 by 6-in.). An area of an 

approximate size of 1 m2 (10 ft2) will be identified within the CRZ. The polyethylene 

sheeting will be placed directly onto the ground surface with the wooden boards serving as a 

berm on all four sides. The sheeting will be draped over the boards to provide containment. 

A layer of granular adsorbent material will be applied over the sheeting to absorb the liquid 

generated by the decontamination process. A high-pressure steam washer will be used to 

decontaminate those portions of the equipment that were in direct contact with the soil 

disposal mound, specifically the back-hoe bucket and boom. Upon the conclusion of the 

decontamination process, additional absorbent material will be added, as necessary, to remove 

all free water within the decontamination pad. The contents of the pad and the sheeting will 

be manually loaded into the B-25 LSA containers for disposal. 

Wipe samples will be taken in accordance with the SSHASP at predetermined locations for 

each piece of equipment. The wipe samples will be analyzed on-site using the methods 

specified in the SSHASP. In the event that the analysis results indicate levels above levels 

identified in the SSHASP (Appendix B), which are the DOE release values specified in DOE 

Order 5480.1 1, the decontamination process will be continued until the specified level is 

achieved. Once the decontamination is approved by the HSO and cemied by the D O E N  

Project Manager, the equipment will be released for demobilization. All small hand tools and 



sampling tools will be surveyed and wiped. If the equipment is found to be contaminated and 

cannot be decontaminated by physical means, it will be containerized for disposal in separate 

B-25 LSA containers along with other expendable material used in the EZ. 

15.2 Operations Demobilization 
Once the determination is made that the remaining equipment and remediation crew have 

completed the required site activities and the D O E N  Project Manager has approved the site- 

closeout inspection, demobilization will commence. 

Surplus materials and equipment that are not required for the dismantling of the base camp 

will be the first items demobilized from the site along with the containerized soil. These 

items will be transported via barge from the Project Chariot Site to Seattle, Washington. 

Project personnel will be demobilized from the site via airplane to Kotzebue, where 

transportation to their final destination will be provided by commercial aircraft. 

Upon receipt of certification of decontamination of the EZ equipment and the completion of 

the barge loading operation, the base camp will be dismantled and demobilized from the site. 

Based on the final contractual agreement reached with the base camp service subcontractor, it 

is anticipated that the base camp will be demobilized directly from the site to the 

subcontractor's operation site. 

As equipment and surplus materials arrive at Kotzebue, transportation to their final destination 

will be provided. The remedial action will be considered complete at the point where all 

items have been transported from Kotzebue to their final point of destination. 

15.3 Site Close-Out Inspection 
The D O E N  Project Manager and the IT Project Manager will conduct a site close-out 

inspection. The IT Project Manager will develop a "punch list" of work items to be 

completed in accordance with the remedial action scope of work. IT will be solely 

responsible for the demobilization of all IT project equipment, materials and staff from the 

site and the securing of the B-25 LSA containers onto the barge. The D O E N  Project 

Manager will inspect the site, with the IT Project Manager, and note any deficiencies, which 

will be corrected by IT in an expedited manner. When the D O E W  Project Manager finds 

work is complete, he will issue certification of final acceptance. Upon receipt of final 

acceptance, the remaining equipment and staff will be demobilized from the site. 



Project Close-Out Report 

IT will prepare and submit to D O E W  for approval a Project Close-Out Report within 45 

calendar days from the date that demobilization from the project site is completed. The 

Project Close-Out Report will serve as a record document for the remedial action project, will 

present a summary of the site history and site details, and will document all site activities 

performed during the remedial action and the project as completed. Pertinent on-site 

decisions rendered by all participating organizations during the remedial action will be 

presented and discussed as to their implication to the project. Post-excavation confirmatory 

sampling and analysis results, which illustrate sample locations and analytical results found in 

the sides and floor of the limits of excavation, will be presented along with ADEC final 

approval of closure cert35cation. The final excavation limits and volume of soil removed and 

containerized will be documented. Project records will be presented as attachments to the 

report and will include: 

Laboratory analyses and QNQC data packages 
Chain-of-custody documents 
Health and safety records 
Site photographs 
Engineering calculations 
Decontamination certifications 
ADEC Final Closure Approval certification 
Copy of Project Log. 

An assessment of the analytical results of the surface water and sediment sampling of 

Snowbank Creek will be presented. The assessment will present the laboratory analysis, 

QNQC data packages, and discuss the evaluation of the results, along with conclusions and 

recommendations. 

Addenda and/or modifications to the Project Chariot: 1962 Tracer Study Site Assessment and 

Remedial Action Plan will be appended to the Close-Out Report. All change orders and 

modifications to the project scope of work will be provided and documented in the reports. 

An addendum to the Project Close-Out Report will be prepared and submitted to DOE/NV for 

approval at the completion of the transportation of the containerized soil to the disposal 

facility. This is tentatively schedule for the August/September 1993 time frame. 



This page intentionally left blank 

 



1 7.0 Schedule 

The Project Chariot: 1962 Tracer Study Site Assessment and Remedial Action project 

schedule is presented on Table 17-1. The on-site remediation and sampling activities are 

tentatively scheduled to commence in July 1993 and conclude in early September 1993. This 

schedule has been adopted in response to a written request submitted by the local populous, 

who have expressed concerns that any site activities conducted between the months of March 

and June may adversely impact the subsistence hunting season of local villages. 

The implementation of the remedial action, in accordance with this schedule, is dependent on 

the following predecessor activities: 

NEPA evaluation by the USFWS 

Securing all federal, state, and local permits (e.g., USFWS Special Use Permit, and 
Wetlands Permit) 

Securing an Access Agreement from the Native Allotment holder 

Procurement of services and subcontractors in accordance with Federal Procurement 
Regulations. 



Table 17-1 
Project Chariot Target Schedule (Page 1 of 4) 





Table 17-1 
Project Chariot Target Schedule (Page 3 of 4) 

ACTIVITY ORlG EARLY EARLY 
ACTIVITY ID DESCRIPTION OUR START FINISH 

-- 
~236005000 Sel-up Camp 9 8 ~ k ~ 9 3  ~~JULV 
P230006000_ +I gupporl 40 19JUL93 2ZAUG_93 
P230007000 On4oad Barge 1 17JUL93 -1zJUL93 

- P230008000 Relocate Ops l o  Excavalon Area 5 21JUL93 25JUL93 
_P230009000 Sel-@eccon. E L  CRZ 8 Eros~m Control 3 21JUL93 23JJL93 
P230010000 Layout Excavatton 1 21JUL93 21JUL93 
P230011000 Excavale/Slockptla Ovebrden 5 26JUL93 3WUL93 
P230012000 ExcavateIIoad Sotl tn Cantanerr 5 31 JUL934AUG93 
P230013000 Transfer Contatners to S t o r m  Area 3 5AUG93 7AUG93 
P23eL4000 Perlonn Post-Excavat~on Samp(tng 1 SAUGS SAUG93 
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1.0 Introduction 

The DOE Nevada Operations Office (DOEINV) plans to conduct a remedial action of the 

Project Chariot: 1962 Tracer-Study-generated soil disposal mound and environmental 

verification of the tracer-study test plot areas. The Project Chariot Site is located near Cape 

Thompson, Alaska. This Sampling and Analysis Plan (SAP) is Appendix A to the Site 

Assessment and Remedial Action Plan, which has been prepared to address the Project 

Chariot: 1962 Tracer Study conducted at the Project Chariot Site. 

The SAP is part of the functional working documents for the site assessment and remedial 

action. This SAP details the specifics of the procedures and documentation for each activity 

for the following environmental media: surface water and sediment, surface soil, and biota. 

The Field Sampling Plan (FSP) documents methods and procedures to be used for all the 

environmental media of concern listed above. The Quality Assurance Project Plan (QAPjP) 

documents the Quality Assurance (QA) and Quality Control (QC) procedures for all project 

activities. Standard Operating Procedures (SOPS) detail the methods to be used to implement 

the FSP and QAPjP. 

1.1 Background 
Project Chariot was an experimental part of the United States Atomic Energy Commission's 

(AEC) Plowshare Program to test the use of nuclear explosives for peaceful purposes. In 

1958, the AEC authorized planning and studies for an experimental harbor excavation in 

Alaska using nuclear explosives. The primary purpose of this project was to investigate a 

nuclear-excavation technology. At the same time, other studies were underway using nuclear 

explosives, including a test called Sedan, a cratering experiment carried out at the Nevada 

Test Site (NTS). 

The AEC, with the assistance of other agencies, university researchers, and the Canadian 

Government, conducted pretest environmental studies in the Cape Thompson area to allow 

adequate assessment of the effect of the proposed project and assure the safety of the 

environment. The AEC conducted more than 40 separate environmental investigations 

between 1959 and 1961. By 1962, much of the desired nuclear-excavation engineering data 

originally planned to be obtained in Project Chariot had become available from experiments at 

other sites. The AEC decided in 1962 to suspend Project Chariot and to end the associated 



environmental studies. No nuclear explosive devices were brought to the Project Chariot Site. 

Many of the environmental study results and site descriptions presented in this plan were 

published in 1966 in a book entitled Environment of the Cape Thompson Region, Alaska 

(Wilimovsky and Wolfe, 1966). 

During the course of these environmental studies, the U.S. Geological Survey (USGS) under a 

license granted by the AEC carried out a six-day (August 20-25, 1962) radioactive tracer 

experiment on the soils at the Project Chariot Site. The purpose of this experiment was to 

measure overland transport of certain radioactive tracers at the site. Small quantities of 

radioactive tracer material and approximately 6.8 kilograms (kg) (15 pounds [lb]) of soil 

containing radioactive fallout from the Sedan cratering experiment at the NTS were used for 

the tests. Measurements were then at 12 plots, which were specifically designed to represent 

a variety of microdrainage patterns. All 12 test plots were adjacent to the headwater forks of 

Snowbank Creek. about 2.6 kilometers (krn) (1.6 miles [mi]) north-northwest from the base 

camp. The test plots ranged in size from 0.6 by 0.6 meters (m) (2 by 2 feet [ft]) to 1.5 by 

2.1 m (5 by 7 ft). The following types and activities of the radioisotopes were used: 

Radioisotope 

Cesium- 137 (Cs- 137) 
Iodine- 13 1 (I- 13 1) 
Strontium-85 (Sr-85) 
Project Sedan fallout 

Activity 
(At the time of the test) 

2 x lo8 becquerels (6 millicuries) 
2 x 10' becquerels (5 millicuries) 
2 x 10' becquerels (5 millicuries) 
4 x 10' becquerels (10 millicuries) 

In general, overland and underground transport tracer studies were performed at the Project 

Chariot Site to determine the migration potential of radionuclides via surface runoff and 

percolation or infiltration of water in the soil. A detailed description of the experiments 

conducted at the Project Chariot Site are presented in Chapter 2.2 of this Site Assessment and 

Remedial Action Plan (RAP). 

The half-lives of 1-131 and Sr-85 are less than 70 days. Therefore, both of these isotopes 

have essentially decayed away leaving only Cs-137 and the Sedan fallout. Since test plots 

109, 110, 11 1, and 112 were used for only 1-13 1 tracer studies, they have been eliminated 

from further radiological soil sampling. 



The sediment transport experiment, performed directly into Tributary No. 3 of Snowbank 

Creek, will be assessed during the surface water and sediment sampling and analysis tasks. 

Based on the interviews and photographs taken in 1962 during the soil disposal mound 

formation, test plots 113 and 114 were believed to be located directly under the soil disposal 

mound and will be addressed during the mound sampling activities. Test plots 105, 106, 107, 

115, and 116, which were positioned along Snowbank Creek, will be assessed during the 

radiological ground survey (Figure 1 - 1). 

The sampling and analysis tasks for the remedial action have been organized into three 

discrete elements: 

Environmental Verification (Section 2.0 of this FSP) 
Excavation Site Surveying and Sampling (Section 3.0) 
Biological Sampling (Section 4.0). 

The sampling and analysis tasks to be performed as part of the Environmental Verification 

element have been designed to address the areas where the Project Chariot: 1962 Tracer 

Study was conducted. Tasks to be performed include: 

Radiological survey of the test plot areas 

Surface water and sediment sampling and analysis of Snowbank Creek, Ogotoruk Creek, 
and Snowbank Creek Tributary No. 3. 

The sampling and analysis tasks to be performed in conjunction with the remediation of the 

tracer-study soil disposal mound include the following: 

Soil disposal mound characterization sampling and analysis 
Background soil sampling and analysis 
Post-excavation sampling and analysis. 

It is expected that the soil disposal mound will be removed, characterized, packaged, shipped, 

and disposed as waste at the Nevada Test Site (NTS). The sampling and analysis 

requirements presented in the SAP meet the NTS stringent applicable waste acceptance 

criteria. 
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The sampling and analysis tasks to be performed in conjunction with the Biological Sampling 

effort include: 

Lichen sampling and analysis 
Vascular plant sampling and analysis 
Shrub sampling and analysis 
Mammal sampling and analysis. 

These planned field activities will be performed in order to achieve the objectives of the 

RAP. 

1.2 Purpose and Objectives 
The purpose of this SAP is to guide the conduct of the D O E N ,  participating organizations, 

and contractors that will implement the field activities; to ensure that sampling and data 

collection activities will result in representative and defensible data; and to provide a 

mechanism for planning and approving the field activities. 

The objectives of the SAP are to (1) define procedural and documentation requirements for all 

data collection activities that will be conducted during the remedial action, (2)  define the QA 

requirements for all data collected and tests and analyses performed, and (3) serve as a 

working document for use by field sampling personnel at the site. 

1.3 Contents 
This SAP consists of three discrete parts: Part 1 is the FSP, Part 2 is the QAPjP, and Part 3 is 

the SOPs. The FSP documents the methods and procedures to be used in conducting field 

work for all environmental media of concern. The QAPjP documents the QA and QC 

procedures that will be followed during all field activities. The QAPjP ensures that usable 

and defensible data are collected and that accurate and reproducible tests and analyses are 

conducted during the course of the remediation. The SOPs detail the procedures to be 

followed while performing the investigations and sampling tasks. 

1.4 Field Sampling Plan Objective 
The objective of this FSP is to ensure that all field activities conducted will result in the 

collection of representative and defensible data. The FSP is intended to serve as a discrete 

part of the SAP. 



While this FSP contains much information that is also presented in Sections 2.0, 3.0, 9.0, 

10.0, 11.0, 14.0, and 17.0 of the RAP (e.g., the descriptions of the site and areas of concern), 

the user should be familiar with the entire RAP. Section 17.0 of the RAP presents the project 

schedule for implementing the field activities detailed in the FSP. The Health and Safety 

Plan for the conduct of all field activities at the site during the field effort is provided in 

Appendix B of the RAP. 

1.5 FSP Organization 
The sampling procedures and objectives for the Environmental Verification, the Excavation 

Site Surveying and Sampling, and the Biological Sampling are discussed and detailed in 

Section 2.0, 3.0, and 4.0 of this FSP, respectively. Section 5.0 discusses the interim control 

of investigation-derived wastes (IDW). Section 6.0 outlines the sample handling and 

presentation procedures. Section 7.0 discusses the laboratory analysis of samples collected 

during the Project. Detailed procedures for these activities are provided in the SOPs. Table 

1-1 is a list of the SOPs for the field activities. 

1.6 Project Data Quality Objectives 
Data Quality Objectives @QOs) are established for the project to ensure that the data 

collected are sufficient and of adequate quality for their intended use. The DQOs for this 

project have been established using the Environmental Protection Agency's (EPA's) three-step 

DQO process (EPA,1987). Data quality factors considered in the development of DQOs 

include defined appropriate analytical levels, prioritized data uses, radiological isotopes of 

potential concern, and required detection limits. 

The analytical levels, described in Data Quality Objectives for Remedial Response Activities, 
(EPA, 1987) are defined as follows: 

Level I - field screening or analysis using portable instruments. Results are often not 
compound-specific and not quantitative, but results are available in real-time. 

Level II - field analysis using more sophisticated portable instruments; in some cases, the 
instruments may be set up in a mobile laboratory on-site. There is a wide range in the 
quality of data that can be generated, depending on the use of suitable calibration 
standards, reference materials, and sample preparation equipment and on the training of the 
operator. Results are available in real-time or in several hours. 



Table 1-1 
Standard Operating Procedures (SOPS) 

SOP# 

CHR-01 

CHR-02 

CHR-03 

CHR-04 

CHR-05 

CHR-06 

CHR-07 

CHR-08 

CHR-09 

CHR-10 

CHR-11 

CHR-12 

CHR-13 

CHR-14 

CHR-15 

CHR-16 

CHR-17 

CHR-18 

CHR-19 

CHR-20 

CHR-21 

CHR-22 

CHR-23 

CHR-24 

CHR-25 

CHR-26 

CHR-27 

CHR-28 

CHR-29 

CHR-30 

Tile 
Sample Control and Documentation 

General Field Instructions 

Walkover Surveys Using a Large Volume Scintillation Detector 

Field Decontamination 

Shipment of Remedial Action Derived Waste 

Field Activity Photographs 

Sediment Sampling 

Surface Water Sampling 

Shipment of Samples 

Surface Soil Sampling 

Exposure Rate Measurements Using a PIC 

Visual Inspection and Documentation of Test Plots 

Radiation Survey of Test Plots 

Operation of Multichannel Analyzer 

Operation of Mobile Sodium-Iodide Detector System 

Determination of Lower Limits of Detection 

Correlation of Sodium Iodide Readings with Pressurized Ion Chamber 

Daily Source and Background Checks 

Establishment of a Hexagonal Grid System 

Small Mammal Sampling 

Ptarmigan Sampling 

Selection of Background Sampling Locations 

Operation of the Global Positioning System 

Vegetation Sampling 

Fish Sampling 

Smear Sample Collection and Analysis 

Operation of the Geiger-Mueller (Pancake) Detector and Survey Meter 

Operation of the Alpha Scintillation Probe and Count Rate Meter 

Horiba U-1 0@ Water Quality Check 

Splitting Samples 



Level HI - all analyses performed in an off-site analytical laboratory. Level 111 analyses 
may or may not use Contract Laboratory Program (CLP) procedures, but do not usually 
utilize the validation or documentation procedures of CLP Level IV analysis. The 
laboratory may or may not be a CLP laboratory. 

Level IV - CLP routine analytical services (RAS). All analyses are performed in an off- 
site analytical laboratory following CLP protocols. Level IV is characterized by rigorous 
QAIQC protocols, data validation, and documentation. 

Level V - analysis by nonstandard methods. All analyses are performed in an off-site 
analytical laboratory, which may or may not be a CLP laboratory. Method development or 
method modification may be required for specific constituents or detection limits. CLP 
special analytical services are Level V. 

Levels I, 11, and V analytical requirements will be employed for the sediment and surface 

water and for the mound sampling activities. Level V will be used for verification of on-site 

radiological analyses and Level IV for RCRA analyses of waste characterization samples. 

The off-site laboratory will conduct confirmatory analyses for gross alpha, gross beta, gamma 

spectra, Cs-137, Am-241, and Pu-239. RCRA analyses will include volatiles, sernivolatiles, 

metals, polychlorinated biphenyls (PCBs), and free liquids to ensure that the most stringent 

waste acceptance criteria are met. Samples will be submitted to the IT Analytical Services 

laboratory in St. Louis, Missouri. 

1.7 Project Site- Wide Activities 
The following general site-wide activities apply to all operations and sampling and analysis 

actions that are conducted on-site: 

All safety equipment and action-levels will be specified by the Health and Safety Officer 
(HSO) and will be referenced in the project Health and Safety Plan. Caution will be 
employed to avoid accidents due to potential unstable footing in the streams and to avoid 
unnecessary confrontations with bears. Only necessary personnel will remain in the near 
vicinity during sampling activities. 

A sample collection log will be kept during the sampling efforts noting the following 
information: sample location; split/duplicate interval; dateltime of sample collection; 
sampler's name; any unusual occurrences (visual and/or physical); sample description; field 
conditions (e-g., temperature and weather); any and all field survey radiation measurements 
recorded by the HSO; and work progress. Documentation of all field activities (including 
sampling, handling, and disposition of equipment) will be recorded in the field and/or 



sample collection logs using indelible black ink. A detailed description of record keeping 
procedures is provided in SOP-CHR-01 and SOP-CHR-02. 

1.8 Environmental Sampling 
The environmental sampling includes an aerial photographic survey, an aerial radiological 

survey, ground surveys, surface water, sediment, and biota sampling. 

The aerial photographic survey will be done before site activities begin. Surveys of the test 

plots and disposal mound will be taken using a Convair 580 aircraft at 900 m (3,000 ft) above 

land surface. A photographic survey of the old landing field and creek areas will be taken at 

an elevation of 2,700 m (9,000 ft). A general survey photograph of the area will be taken at 

7,600 m (25,000 ft). Data from the radiological survey will be plotted on the general survey 

photograph. 

The aerial photographic surveys will be taken using a Wield Aerial camera, Model RC-10 

vertical aerial camera, which produces 23 by 23-centimeter (cm) (9 by 9-inch [in.]) negatives. 

The photographs will be taken using three types of film: Kodak Aero Color film, normal 

color film, and false color IR Nm. The photographs will also be used to assist in the 

evaluation of the condition of the Project Chariot landing field, base camp, and tracer-study 

disposal mound. In addition, the photographs may show damage to the tundra, which could 

indicate the location of the old test plots. 

An aerial radiological survey will follow the photographic survey. The radiological survey 

will use a sodium iodide (NaI) detector system mounted in a helicopter. The survey will be 

conducted on a grid system and will cover the Ogotoruk Valley and the Kisimilok Valley. 

Anomalies will be verified through the use of ground surveys. Additionally, ground surveys 

will be conducted to verify results of the aerial radiological survey and to investigate the 

tracer-study test plots and other disturbed areas. 

Surface water and sediment samples will be taken from Snowbank and Ogotoruk Creeks and 

an ephemeral pond adjacent to the soil disposal mound. Sampling stations will be established 

and one surface water and one sediment sample will be taken from each station. 



The soil disposal mound will be surveyed, sampled, excavated, and packaged as waste. The 

soil disposal mound is covered with native soil; this soil will be used to backfill the 

excavation if sample results indicate the soil is not radiologically contaminated. 

Biota sampling of the flora and fauna indigenous to the Ogotoruk and Kisirnilok Valleys will 

be part of the wide-reached activities. This sampling will be representative of the area and 

emphasize species of concern to the local population. 



2.0 Environmental Verification 

The proposed tasks for the site assessment and remedial action Environmental Verification are 

as follows: (1) perform an aerial photographic and gamma survey; (2) sample and analyze 

surface water and sediments (from Ogotoruk Creek and Snowbank Creek); and (3) conduct a 

radiological ground survey of the tracer test plots. 

As part of the experiments conducted at the Project Chariot Site, overland transport studies 

were conducted on 10 test plots adjacent to Snowbank Creek. Underground transport of 

radionuclides was studied using a percolation test on a hillside above Snowbank Creek. In 

addition, a sediment transport experiment was also conducted on a small tributary of 

Snowbank Creek. As a result of these experiments, residual radionuclides may have been 

deposited in the stream sediments andfor remained on the hillside where the tests were 

conducted . Therefore, samples of the sediment and water will be collected and analyzed 

downstream of the experiment site. 

2.1 Sampling Objectives 
The objectives of the Environmental Verification sampling activities are to locate the original 

test plot sites fiom the Project Chariot: 1962 Tracer Study; determine if any residual isotopes 

remain in the vicinity of the test plots andlor the stream sediments; and if so, determine if the 

levels pose a potential concern to human health and the environment. Soil will be removed 

that exceeds the 0.4 becquerels per gram (Bqlg) (10 picocuries per gram [pCi/g]) limit set for 

consistency with "as low as reasonably achievable" (ALARA) principles (see also Appendix C 

of the RAP, Risk Analysis). In order to fulfill these sampling objectives, the proposed tasks 

for the environmental characterization are as follows: 

Conduct aerial radiological surveys of Ogotoruk Valley to screen the valley for the 
potential existence of unnaturally elevated levels of radioactivity resulting from the Project 
Chariot: 1962 Tracer Study 

Collect surface radiological survey data from the Project Chariot: 1962 Tracer Study test 
plots to locate the original experiment test plot sites, determine if residual radioisotopes 
remain, and if so, determine whether the levels present pose a concern with regard to 
exposure to either human or environmental receptors 



Collect composite background soil samples from three undisturbed locations in Ogotoruk 
Valley that display soil and vegetation characteristics similar to the soil disposal mound. 
The background soil samples will be collected to: (1) determine the naturally occurring 
background levels of radioactivity in order to allow for a distinction to be made between 
"clean" overburden soil and soil that requires removal to an appropriately licensed facility; 
and (2) to assist the surface radiological survey on locating the tracer-study test plot 
locations 

Collect representative surface water and sediment samples from Snowbank Creek and 
Ogotoruk Creek and the ephemeral pond adjacent to the soil disposal mound to determine 
if residual tracer-study isotopes remain, and if so, whether the levels pose an exposure 
concern to either human or environmental receptors 

Collect and analyze sediment samples as necessary for waste characterization purposes if 
other analyses show that sediment must be excavated and disposed of as waste. 

The DQO method described in Section 1.6 will be employed to ensure that sampling 

objectives are met and that data obtained are verifiable. Levels I, II and V analytical 

requirements will be employed for the site characterization sampling activities. An on-site 

laboratory, field screening methods, and an off-site laboratory (for confirmatory analyses) will 

be used for radiological analyses. Additional radiological and hazardous waste constituent 

analyses required for waste disposal purposes will be conducted at an off-site laboratory 

requiring levels III and V. The DQOs for the sampling and analytical program are presented 

in Table 2- 1. Sediment and surface water sampling will be performed in accordance with 

SOP-CHR-07 and SOP-CHR-08. 

The sampling program will be conducted in several stages. First, an aerial photographic 

survey at approximately 7,600 m (25,000 ft) will be conducted in June 1993. Then, an aerial 

radiological survey will be conducted from July 15 through July 25, 1993, on a grid system 

throughout the Ogotoruk Valley and a 5.0-square kilometer (km2) (2-square mile [mi2]) area 

of Kisirnilok Valley. Ground surveys will then be conducted. A total of 21 environmental 

sampling stations will be established for collection of surface water and sediment samples 

from Snowbank and Ogotoruk Creeks, as well as the ephemeral pond adjacent to the soil 

disposal mound. Concurrent with the water and sediment and soil sampling, a radiological 

survey will be conducted of areas along either side of the creeks. 



Table 2-1 
Data Quality Objectives for Project Chariot Surface Water 

and Sediments, and Radiological Measurements 

'Data Objectives are: (1) Determine presencelabsence of radioisotopes of concern (on-site lab analysis for gamma 
spectroscopy, off-site lab analysis for gross-alpha and gross-beta analysis and gamma 
spectroswpy 

(2) Determine presencelabsence of gamma emitting radioisotopes of concern (on-site screening) 
(3) Characterize materials that are classified as waste. 

Sampling Type 
Activity 

Environmental Verification: 
Stream Sediment Samples 

Surface Water Samples 

Radiological Survey (Plots) 

Waste Sampling 

bOn-site lab 
'Off-site lab 
d R ~ ~  includes gross alpha, gross beta, and gamma spectroscopy 
%PA - Environmental Protection Agency Methods for PCBs and total organics, inorganics, and metals. 

A visual inspection of the Project Chariot Site will be conducted, and background samples 

Data 
Objective' 

1 

1 

2 

3 

will be collected. Background sampling procedures are provided in Section 3.3 and 

SOP-CHR-22. A visual inspection will be conducted to determine if the original test plots 

can be located; a grid will be established along the Snowbank and Ogotoruk Creeks and the 

grid will be field surveyed. Anomalies will be resurveyed and confirmatory sampling will be 

conducted. If it is determined that the anomalies are, indeed, above established levels, the 

anomalies will be excavated, characterized, and disposed of as waste. Each of these activities 

is described in the following sections. 

Required Detection Limits 

QAPjP required detection limits 

QAPjP required detection limits 

QAPjP required detection limits 

QAPjP required detection limits 
EPA required detection limits 

Analytical 
Quality Level 

Level 11: 
Level V 

Level It 
Level V 

Level Ic 

Level V 
Level Ill 

Analyses 

Gamma Spec 
RADc 

Gamma Spec 
R ADc 

Gamma Spec 

R A D ~  
EPAe 



2.2 Aerial Gamma Survey 
Screening of the Ogotoruk Valley for the potential existence of unnaturally elevated levels of 

radioactivity resulting from the Project Chariot: 1962 Tracer Study will be conducted using an 

Aerial Gamma Survey. The survey will be conducted over (1) a 93-km2 (36-mi2) area 

centered on the Ogotoruk Valley and the Project Chariot Site and (2) a 5-km2 (2-mi2) 

background area approximately 10 km (6 mi) southeast of the primary area adjacent to the 

Kisimilok Creek Conidor. These areas are depicted on Figure P-2 of Appendix D of the 

RAP. The survey will be conducted by collecting gamma radiation data each second of the 

flight using an NaI scintillation crystal detector package mounted on an MBB BO-105 

helicopter. 

The helicopter will be flown at an altitude of 46 m (150 ft) over parallel flight paths spaced 

76 m (250 ft) apart. The helicopter will be flown at a speed of 70 nautical miles per hour 

(knots) (80 miles per hour [mph]). Data collection flight time is estimated to be 5 hours. 

Steering along the pre-programmed flight lines will be accomplished using the Global 

Positioning System (GPS). The two flight patterns will include about 120 flight lines, about 

88 14.5-km (9-mi) lines in the primary survey area (Ogotoruk ValleyIChariot), and 20 3.2-km 

(2-mi) lines in the background area (Kisirnilok Creek). 

The primary effort will be to map the Cs-137 activity. The detector package will have 

minimum detectable activities (MDAs) for Cs- 137 as follows: 

2,600 ~ q l m ~  (0.07 p~i /m2) uniform surface plane distribution 

0.04 Bqlg (1 pCi/g) exponentially distributed in the soil with relaxation 
depth = 10 cm and soil sample depth = 10 cm 

0.04 Bqlg (1 pCi/g) uniformly distributed with soil depth 

4 x 10' Bq (1 mCi) point source. 

The activities to be conducted for the aerial radiological survey are described below. 

The initial setup activities will include: 



- Establish base of operations at Northwestern Aviation, the Fixed Base Operation 
(FBO) at the Kotzebue airport to be used for the survey. Both helicopter operations 
and data reduction will be based out of this FBO. 

- Conduct calibration/characterization of the gamma ray detectors. 

1. Calibrate the detectors and on-board acquisition system with NIST traceable 
sources, Cs-137, Am-241, and Na-22. This calibrates the system to sense gamma 
ray energies from 40 keV to 3000 keV (i.e., that range of energies for most natural 
and manmade sources). 

2. Conduct a pre-survey data acquisition flight over a predetermined test area (land 
and water) near Kotzebue at the planned survey altitude. The data from this flight 
will be used to insure that each part of the acquisition system is functioning 
properly. 

NOTE: Step 2 will be completed in Kotzebue initially to insure that the aircraft 
and system are ready prior to the Chariot site flights. A test line will be chosen at 
the survey site to be reflown at the beginning and end of each flight to ensure data 
integrity. 

- Confirm Global Positioning System 

1. GPS coverage windows will be confi ied on a daily basis. Modes of the GPS 
satellites may be such that there are brief periods when no coverage is available. 
Flights will be planned around these windows. 

2. The GPS will undergo ground-based and aerial checks at Kotzebue for 
performance verification. 

3. GPS position data will be collected over visible land marks (trails, etc.) at the 
Chariot site, converted, and scaled to overlay an area map or photo that will be 
used as the base for the radiation contours. 

Data collection parameters and equipment for the gamma radiation survey are as follows: 

- Survey altitude 46 m (150 ft) 

- Line spacing 76 m (250 ft) 

- Helicopter speed 70 knots (80 mph) 

- Area sizes 93 krn2 (36 mi2 [9 by 4 mi]) and 5 krn2 
(2 mi2) 



- Total lines 110 (88 at 14.5-krn [9-mi] and 22 at 1.6-km [l-mi] lengths) 

- Line miles 8 14 

- Total flight hours 100 (includes 25 hours survey plus 60 hour round trip from the 
Las Vegas Office and 15 hours round trip Kotzebue to Chariot) 

- Area restrictions 0.8 km (0.5 mi) separation required from Paragon falcon's nest 
at Crowbill Point 

- Eight 2 by 4 by 16 in.-NaI detector packages 

- Minimum detectable activities for Cs-137 with this system are: 

- Point Source 4 x lo7 Bq (1 mCi) 
- Surface 2,600 ~ q / m ~  (0.07 pCi/m2) 
- Exponential a = .1 and soil sample depth = 1 cm 0.04 Bq/g (1 pCi/g) 
- Uniformly distributed with depth 0.04 Bq/g (1 pCi/g) 

Gamma radiation data will be collected and analyzed from 88 flight lines over a 93-krn2 
(36-mi2) area centered on the Ogotoruk Valley and 22 flight lines over a 5-km2 (2-mi2) 
background area near the Kisirnilok Creek. 

- Two 2.2 hour data collection flights will be conducted and the data processed (about 3 
hours for each 2.2 hour flight) in 10 hour periods until the mission is complete, using 
a five man crew as follows: 

Aircrew 
- 1Pilot 
- 1 Electronic Technician 
- 1 Mechanic. 

Ground crew: 
- 1 data analyst 
- 1 scientist. 

- The sequence of flights to collect the data will proceed as follows: 

The initial aircraft and crew will proceed to the site, from Kotzebue, land, refuel, and 
conduct an area recon flight to establish: 

Bench marks 
Visible landmarks 



Ground-based GPS station location 
Flight obstacles and hazards. 

Once the recon information is evaluated, the flight hazards map will be updated and 
the GPS station properly located. All other data acquisition flights to cover the two 
areas of interest will be conducted as follows: 

1. Test line at the beginning of the flight (land and water) 

2. Programmed flight lines 

3. Test line flight (land and water) at the end of the flight 

4. Land, crew rest, and aircraft refuel (1 hour) 

5. Second flight same steps as 1 through 4 

6. Fly to Point Hope for crew exchange 

7. During the survey flights, radiological data (multi-channel spectra), GPS position 
data, aircraft parameters (speed, clock time, altitude, etc.), and meteorological data 
will be recorded each second of flight onto magnetic tape cartridges for transfer 
and final analysis on a mini-computer system based in Kotzebue. 

Aircrew and data transfer will occur at Point Hope; a Northwestern Aviation aircraft 
will be rented to ferry the crews between Point Hope and the FBO at Kotzebue, 
Alaska. 

The data will be archived, processed, and analyzed at the Kotzebue FBO as follows: 

- The data will be transferred from cartridges to mini system hard drives and backed up 
on magnetic cartridge tapes for permanent storage. 

- The multi-channel spectral data will be processed for data integrity and systems 
operation according to appropriate standard data quality checklists. 

- Data results will be generated in the form of isocount-rate contour maps with estimates 
of activity as per DOE request. These contour maps will be the primary means of 
identifying the locations of possible anomalies. Gamma-ray energy spectra will be 
generated to identify the source of any anomaly. 



Based on the sources used in the experiment at the Chariot site, isocount rate contour 
maps will be generated for: 

1. Total terrestrial gamma count rate plus Cosmic radiation (gross Count Rate), that 
is, count rates from gamma rays with energies between 40 keV and 3000 keV. 

NOTE: The gross count rate contour map is primarily used for data quality checks 
and to a lesser extent to locate anomalies. 

2. Total terrestrial manmade count rate (i.e., count rates due to gamma rays from 
manrnade sources) with energies from 40 keV to 1400 keV. All gamma emitting 
sources used in the experiment fall in this energy range. 

It is likely that Cs-137 will be detected in the area, at least that due to worldwide 
fallout. Therefore, Cs-137 contour maps will be generated for total Cs-137 (worldwide 
fallout plus that above fallout) and Cs-137 above worldwide fallout: 

The data will be processed completely. The data processing and analysis should 
be completed about one to two days after the survey flights are finished. 

Reflys of data lines will be done according to steps previously described if reflys 
are necessary. 

- The daily operation will consist of the following sequence of events: 

Crew briefing 

System warmup and calibration 

Flight plan preparation 

Mission, flight, and safety briefing 

Helicopter launch for two flights at the site thus beginning the fnst shift 

Second crew launch via Northwestern Aviation for Point Hope crew exchange 

First crew and data return to Kotzebue for data transfer and crew rest 

Second crew completes two flights and returns with helicopter to Kotzebue for 
data transfer and crew rest 

Kotzebue FBO personnel will rotate with flight crews with about one hour overlap 



This cycle will be repeated until the data collection task is finished, and a previous 
day's status report will be faxed daily to the Las Vegas Office by 10:OO each day, 
local time. 

Final data processing will occur in Las Vegas after return of all data. 

2.3 Surface Water Sampling 
Surface water at the site is drained by several small tributaries flowing into Snowbank Creek, 

which inturn, flows into the Ogotoruk Creek. There is also an ephemeral pond located 

adjacent to the disposal mound. The aquatic environments of concern at the Project Chariot 

Site will include: Snowbank Creek; Tributary No. 3 of Snowbank Creek;- Ogotoruk Creek; 

and the unnamed ephemeral pond. 

Tentative sample station locations on each of the waterbodies will be selected based on the 

June, 1993 field reconnaissance. Station locations may then be refined during investigations 

based on the actual field conditions encountered. The selected stations will be flagged with 

pin flags and/or flagging tape. Sample locations will be determined and verified by GPS field 

survey (SOP-CHR-23, Global Positioning System). All locations will be recorded on maps 

generated from USGS topographic quadrangle maps. Sampling activities will be recorded 

with photographs (SOP-CHR-06, Field Activity Photographs). 

During the surface water investigation, the physical characteristics of the creeks sections and 

pond will be documented in a bound field notebook, FADLs, and on field survey maps 

(SOP-CHR-01). Descriptive parameters such as creek width, pond size (where applicable), 

color, turbidity, flow rate, bank vegetation, emergent vegetation, available fish cover, and 

bottom substrate will be recorded on the field data sheets. A Horiba water quality checker 

will be used to obtain the following in situ parameters: 

pH 
Dissolved Oxygen 
Conductivity 
Temperature 
Depth 

A Marsh McBirney flowrneter will be utilized to take current velocity in each creek. 

Velocity will be taken at 1-m (3-ft) intervals across the surface water body at near bottom. 



Water quality measurements will be taken at two locations in the ephemeral pond, and on 

selected creek sections at each of the stations. 

Representative samples of the surface water will be collected in accordance with 

SOP-CHR-08 and will achieve the project-specific DQOs listed in Section 1.6. Discrete grab 

samples will be collected and submitted for analysis both to the on-site and off-site 

laboratories. If required, split samples will be collected as described in SOP-CHR-30. The 

sample bottles will be labelled using an alpha-numeric code. Field blank samples will be 

collected at a rate of one a day per sampling crew. Blind duplicate samples will be collected 

for quality control at a minimum of one for every 20 samples collected. Quality control 

samples will be collected in accordance with the procedure listed in the QAPjP. Due to the 

remoteness of the site, collected samples will be collected and one of each pair archived on- 

site to serve as backup, if necessary. 

2.3.1 Location/Frequency 
Surface water samples will be collected at nineteen creek stations and two stations within the 

pond (Table 2-2). Sample collection stations will be located as close as possible to the 

original test plot locations in order to determine if residual tracer material exists. However, 

locations may be changed based on the actual field conditions (i.e., availability of surface 

water). 

The following samples will be collected from Snowbank creek, Tributary No. 3, Ogotoruk 

Creek, and the ephemeral pond: 

Seven samples from Snowbank Creek. These stations will start at the confines of 
Tributary No. 3 and Snowbank Creek. Each station will be located approximately equally 
distant apart moving downstream towards Ogotoruk Creek. (Note: the first station of this 
series will actually be located in Tributary No. 2 upstream and adjacent to the confines of 
Tributary No. 3 and Snowbank creeks.) 

Seven samples from Tributary No. 3. these stations will start at the headwaters of 
Snowbank Creek on Tributary No. 3 and run downstream to the confines of Tributary 
No. 3 and Snowbank Creek. Each station will be located equally distant, no stations are 
expected to be more than 100 m (330 ft) or less than 10 m (30 ft) apart moving 
downstream towards Snowbank Creek. 



Table 2-2 
Sample Location, Analysis, and Frequency of Surface 

Water and Sediment Samples 

RAD indudes gross alpha, gross beta, and gamma spectroscopy. 

Five samples from Ogotoruk Creek. These stations will include two stations located 
approximately 500 and 1,000 m (1,640 and 3,280 ft) upstream of the confines of Snowbank 
and Ogotoruk creeks. One station at the confines of Snowbank and Ogotoruk creeks, and 
two stations approximately 500 and 1,000 m (1,640 and 3,280 ft) downstream of the 
confines of Snowbank and Ogotoruk creeks. 

Sample 
Location 

SnowBank 
Creek 

Tributary #3 of 
Snowbank 
Creek 

Ogotonrk Creek 

Ephemeral 
Pond 

Two samples from the ephemeral pond. These stations will be located at each end of the 
pond. 

Duplicates 

1 
1 

1 
1 

1 
1 

1 
1 

Anticipated locations of the sampling stations are shown on Figure P-2 in Appendix D of the 

RAP. 

Sample 
Medium 

Surface 
Water 
Sediment 

Surface 
Water 
Sediment 

Surface 
Water 
Sediment 

Surface 
Water 
Sediment 

Sample 
Identification 

Code 

SBC-SW 
SBC-SD 

T3-SW 
T3-SD 

OC-SW 
OC-SD 

EP-SW 
EP-SD 

2.3.2 Reference Location 
The use of reference, or control, background areas represents a potential method of comparing 

impacted and non-impacted areas. Reference areas for appropriate aquatic ecosystems will be 

selected during the upcoming field event. The reference area or areas will generally be 

upgradient from the disposal mound or suspected test plot locations to avoid potential 

Analysis 

RADa 
RAD 

RAD 
RAD 

RAD 
RAD 

RAD 
RAD 

Quantity 

7 
7 

7 
7 

5 
5 

2 
2 

Blanks 

1 
1 

1 
1 

1 
1 

1 
1 



contamination. The number of reference areas chosen and their sizes will reflect the major 

characteristics of the sample stations. One reference area of each major ecosystem type will 

be chosen. The reference and test areas will be similar in topography, soils, water chemistry, 

and ecosystem present. Access to the reference station(s) will be limited to the sampling 

crew to limit sample disturbance. Presently, station OC-SW-01 is assumed to be the 

reference. 

2.4 Sediment Sampling 
As discussed in Section 2.3, surface water at the site is drained by several small tributaries 

flowing into Snowbank reek which inturn flows into the Ogotoruk Creek. There is also an 

ephemeral pond located adjacent to the disposal mound. For the sediment investigation task, 

the aquatic environments of concern will be the same as those in the surface water 

investigation: Snowbank Creek (SEC); Tributary No. 3 of Snowbank Creek (T3): Ogotoruk 

Creek (OC); and the unnamed ephemeral pond (EP). 

Tentative sediment sample stations will be collocated on each of the waterbodies with surface 

water stations. These locations were selected based on the June, 1993 field reconnaissance. 

Station locations may then be refined during investigations based on the actual field 

conditions encountered, if stations are moved, the new location will be documented on the 

appropriate field forms. The selected stations will be flagged with pin flags and/or flagging 

tape. Sample locations will be determined and verified by GPS field survey (SOP-CHR-23). 

All locations will be recorded on maps generated from USGS topographic quadrangle maps. 

Sampling activities will be recorded with photographs (SOP-CHR-06). 

During the sediment investigation, the physical characteristics of the creeks sections and pond 

will be documented in a bound field notebook, FADLs, and on field survey maps 

(SOP-CHR-01). Descriptive parameters such as creek width, pond size (where applicable), 

color, turbidity, flow rate, bank vegetation, emergent vegetation, available fish cover, and 

bottom substrate will be recorded on the field data sheets. Water quality parameters taken 

during the surface water investigation utilizing the Horiba water quality checker and current 

velocity recorded from the flowmeter will be noted. 

Representative samples of the sediments water will be collected in accordance with 

SOP-CHR-07 and will achieve the project-specific DQOs listed in Section 1.6. Discrete grab 



samples will be collected and submitted for analysis both to the on-site and off-site 

laboratories. If required, split samples will be collected as described in SOP-CHR-30. The 

sample bottles will be labelled using an alpha-numeric code using the sample identification 

code provided with a sequential number added. 

In conjunction with sediment sampling, a 250-milliliter (rnl) sample will be collected for grain 

size analysis. This sample will be shipped to the IT Edison bioassay laboratory for analysis. 

the samples will be partitioned in three or more fractions, in addition to percent moisture of 

the sediment, depending on observed characteristics of the samples. Grain size analysis is a 

useful tool for assessing macroinvertebrate habitat (i.e., suitability of benthic substrate to 

sustain a quality habitat for benthic macroinvertebrates). 

Field blank samples will be collected at a rate of one a day. 

2.5 Procedures for Radiological Survey 
Concurrent with the sediment and surface water sampling, a radiological survey will be 

conducted. The radiological survey will be performed to characterize the surface radiation 

fields along Snowbank Creek, Tributary No. 3 of Snowbank Creek and Ogotoruk Creek. 

Tundra on each side of the Snowbank Creek, beginning at the confluences of Snowbank 

Creek and Ogotoruk Creek to the point where the Snowbank tributaries meet, will be 

examined visually in an attempt to locate the original experimental test plots. The sampling 

effort will include in-situ radionuclide concentration measurement of all identifiable test plots 

and the disposal mound, on-site laboratory radionuclide concentration measurements of soil 

collected at different depths at these same locations, and surface radioactivity scans of the 

remaining region. In addition, all visibly disturbed areas in the region of the camp will be 

scanned for possible radionuclide contamination. Areas that can be identified as test plots 

will be marked with stakes and rope or by other appropriate means. The radiological survey 

will venfy whether the level of soil radioactivity indicates that the original experimentally 

placed radioisotopes have been removed. 

The type of radioisotopes used in the plots and their original activity, in 1962, are as follows: 



Total Activity 
Radioisotope /At time of Test) 

Cesium-1 37 2 x 1 o%ecquerels 
(6 millicuries) 

Iodine-131 2 x 10' becquerels 
(5 millicuries) 

Strontium-85 2 x 1 O%ecquerels 
(5 millicuries) 

Project Sedan Fallout 4 x 10%ecquerels 
(1 0 millicuries) 

Half-Life Radiation 

30 years Beta, Gamma 

8 days Beta, Gamma 

64 days Beta, Gamma 

Various Alpha, Beta, Gamma 

The activity of all of the above radioisotopes has decreased over the thirty years since the 

tests were conducted at the site. Only Cs-137 and some of the fallout isotopes (e.g., Am-241) 

are expected to have any detectable activity today. 

To determine the surface activity at the site, appropriate radiation detection and measurement 

instruments have been chosen based on the type and energy of the radiation emitted fiom the 

radioisotopes of concern. Since alpha and beta radiation have a shorter range and can be 

easily attenuated by the soil, gamma detection instruments will be used. Two different types 

of instruments will be used: Pressure Ion Chamber (PIC) and NaI systems. The procedures for 

the use of these instruments and the performance of the radiation survey activities are 

provided in SOP-CHR-03, -1 1, -12, -13, - 14, -15, -16, -17, and -1 8. The NaI system will be 

used for the majority of the survey activities. The PIC will be used at selected grid points 

and to obtain background data. 

2.5.1 Instrumentation 
A PIC will be used to measure the gamma-ray exposure rate in units of rnicroroentgen per 

hour (pR/hr) at selected grid points. The PIC will be used to obtain background and 

correlation information. The PIC was selected for use at the Chariot Site because it is a 

complete, ultrasensitive, gamma-ray exposure monitoring system designed to measure and 

record low-level exposure rates, such as those due to natural background radiation. The PIC 

model that will be used is manufactured by Reuter Stokes, model number RSS-112. It is 

housed in two cable-connected weatherproof enclosures. The sensor housing contains a high- 

pressure spherical ionization chamber with direct mounting to a solid-state electrometer. The 



control housing contains read-out devices and control circuitry. The flux range of the PIC is 

0 mR/hr to 100 mR/hr. 

Two NaI detector systems will be used for the majority of the radiation survey activities. 

Both of the systems will use 7.5 by 7.5-cm (3 by 3-in.) NaI detectors shielded with 

approximately 2-cm (314-in.) lead to collimate the detectors' responses to an approximately 

2-m (7-ft) diameter when held 1 m (3 ft) above the ground surface. 

The first system is an NaI coupled to an Eberline Model ESP-2 ratemeter (referred to as 

ESP-2 system for remainder of text). 

The ESP-2 system will be used to obtain background and correlation data, as well as to 

measure radioactivity levels from soil surfaces. The ESP-2 system was selected for use 

because it can operate in count-rate and integrate modes and a region-of-interest can be set to 

measure the pulse height corresponding to the gamma energy of a specific radionuclide. 

If anomalies are detected with the ESP-2 system, weighted a flag will be dropped at that 

location and an in-situ NaI system will be used to obtain concentration data (SOP-CHR-15). 

Anomalies are identified as those areas that exceed the level at which there is 95 percent 

confidence that the measurement represents only background variations (95 percent lower 

limit of detection [LLD]). The second NaI system is a NaI coupled to a Canberra 

Multichannel Analyzer (MCA), which will be used to measure in-situ radionuclide 

concentrations in the soil (referred to as the in-situ NaI system for remainder of test). 

This device can display and analyze a full energy gamma radiation spectrum allowing 

distinction between background and contaminant radionuclide. The particular MCA system is 

light weight and can be interfaced to the onsite laboratory system for further detailed analysis. 

The result of the analysis can be related to the soil concentration if the vertical distribution on 

the soil is known or can be assumed. The LLD is set in accordance with the steps provided 

in SOP-CHR- 16. 

A correlation of the NaI and PIC readings will be performed in accordance with SOP-CHR- 

17. Daily source and background checks of radiation survey instruments will be conducted in 

accordance with SOP-CHR- 18. 



2.5.2 Establishment of Grid and Visual Identification of Test Plots 
Prior to performing the radiation survey, a grid pattern will be established and marked along 

the Snowbank Creek from the confluences of Snowbank Creek and Ogotoruk Creek to 

Tributary No. 3 of Snowbank Creek. The creeks are used as a point of reference to 

determine the test plot location. 

The test plots from the Project Chariot: 1962 Tracer Study were along the Snowbank Creek 

not more than 21 m (70 ft) from the edge of the creek (personal interview, 1992). The grid 

will extend 21 m (70 ft) beyond the banks of the banks of the creek to the north and south as 

shown in Figure 2-1. Therefore, the grid system will be established in reference to a fixed 

site location and consist of mutually perpendicular lines spaced at equal intervals, dividing the 

survey location into blocks of equal area 21 by 30 m (70 by 100 ft), as shown in Figure 2-1. 

The intersections of these grid lines are referred to as grid nodes. The grid system will be 

established in reference to the confluence of Ogotoruk and Snowbank Creeks through the use 

of the GPS system and field surveying techniques. The contiguous collection of grid blocks 

along the Snowbank Creek will comprise the grid area that will be the functional unit used 

for making comparisons with established clean-up levels and to assess the adequacy of the 

remedial action of the plots. 

While the grid is being marked, visual observations will be made to attempt to identify 

disturbed areas that may constitute the old test plots (refer to SOP-CHR-12). Potentially 

identified test plots will be approximately located within the grid using grid markers (such as 

distance from the creek or nearest two grid points) and documented on field forms. Flags or 

survey stakes with identifying numbers will be placed at the approximate center of the plot. 

These provisionally identified test plots will be compared to the historical documentation on 

the test plots in order to determine if the original test plot(s) has been identified. 

2.5.3 Survey of Identified Test Plots 
A scanning radiation survey will be performed in the test plot. The entire test plot will be 

surveyed by slowly scanning over the ground surface with the ESP-2 system. While scanning 

the ground, audible signals from the ESP-2 will indicate if a pre-set alarm level for Cs-137 

has been reached. The pre-set alarm level for Cs-137 is the 95 percent LLD as described in 

SOP-CHR-16. A flag will be dropped to mark that area prior to completing the rest of the 

survey, and these areas will be marked on an appropriate field form. 
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The soil survey with the ESP-2 system will detect and identify locations of above- 

background radioactivity only and does not result in a quantitative measurement of 

radionuclides. Therefore, flagged areas from ESP-2 surveys will be further characterized by 

additional radiation survey measurements with the in-situ NaI system. Static measurements 

will be performed with this system to record radionuclide activities at different energy levels, 

specifically for Cs-137. The system will be set-up above the center of the flagged area. The 

in-situ NaI detector will be suspended 1 m (3 ft) above the plot using a tripod (refer to 

SOP-CHR-13 and -14). The suspect areas will be surveyed to determine if there is an 

elevated activity of radionuclides that exceed 95 percent of the LLD for Cs-137 and to 

determine the aerial extent of the contaminated area. The soil activity of Cs-137 will be 

evaluated against its background activity to determine if soil excavation is necessary. 

2.5.4 Soil Sampling of Identified Test Plots 
At each identified test plot, surface soil samples will be collected in accordance with 

SOP-CHR-10. Samples will be removed from each sample location by either a hand trowel 

or soil auger. Samples will be from 5 cm (2 in.) and 10 cm (4 in.) in depth and placed in a 

plastic container for laboratory analysis. Vertical migration profiles, will be determined from 

the analytical results of these soil samples for purposes of establishing the removal volume 

for cleanup if soil activity is greater than 0.4 Bq/g (10 pCi1g). If the on-site analytical results 

indicate elevated levels of radionuclides in the soil sample collected at a depth of 5-10 cm 

(2-4 in.), then additional 5-cm (2-in.) soil samples will be collected from the sample location 

(following the removal lift of soil) until the analytical results indicate levels equal to or less 

than background. 

2.5.5 Radiation Survey of Site Area 
After completion or in conjunction with the radiation survey and soil sampling of the test 

plots, the remainder of the grids (Figure 2-1) will be surveyed with the ESP-2 system. 

Procedure SOP-CHR-15 describes in detail the backpack system that will be used for this 

survey. This system is comprised of a backpack frame with a mounted bar from which two 

shielded NaI detectors are suspended. Two ESP-2 ratemeters will be attached to the 

technician's backpack belt (Figure 2-2). This system allows the technician to cover twice as 

much area since each detector will be shielded to observe a 2-m (-7-ft) diameter circular 

area. The technician will walk at a slow rate (approximately 1 meter per second ( 4 s )  [3 feet 
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per second (ft.~)]). Areas having increased levels of Cs-137 (greater than 95-percent LLD) 

will be flagged. These flagged areas will be documented on the appropriate field form and 

map and further monitored with the in-situ NaI system (refer to SOP-CHR-14 and 03). 

Surveys with the backpack system will continue until all grids are completed. 

2.5.6 Radiation Survey of Disturbed Areas 
Radiation surveys using the backpack system will be performed at disturbed area outside the 

gridded area shown in Figure 2-1. These areas may include the campsite, the landing strips, 

roadways, other areas connected by trail or track (i.e., motor vehicle tracks) to these disturbed 

areas, and disturbed areas documented by aerial photographs. 

These disturbed areas are being investigated to confirm that no other radiologically elevated 

areas exist outside of what was reported in the Project Chariot: 1962 Tracer Study. 

2.6 Interpretation of Measurements 
Data will be evaluated using standard statistical procedures. The data will be analyzed to 

determine if the soil at any location is contaminated above the background concentration. 

Any contaminated region will be further analyzed to deterine the above background 

concentration and the lateral and vertical distribution in the soil. Background exposure rate 

and radionuclide activity will be determined with measurements collected near the Project 

Chariot: 1962 Tracer Study area in similar soil and terrain. SOP-CHR- 14, - 15, - 16, and -17 

provide information to be used in data interpretation. Mean and standard deviation will be 

determined for the background measurements. A measurement for radionuclide concentration 

above the 95-percent LLD will be used as an investigation/action level. 



3.0 Excavation Site Surveying and Sampling 

Following completion of the Project Chariot: 1962 Tracer Study, each test plot experiment 

and the percolation-test soil was removed and transported to the present site of the mound. 

Nine of the test plots were located in the immediate vicinity of the mound. According to 

historical documents, the excavated soil from these plots was mixed with local soils, resulting 

in a mound 0.46 m (1.5 ft) thick and 6 by 6 m (20 by 20 ft) in width. The boards and 

polyethylene sheeting used in the experiments were added to the contaminated soil, and the 

mound was covered with around 1.2 m (4 ft) of clean soil to form a mound about 2 m (6 ft) 

thick and 12 by 12 m (40 by 40 ft) in width. The average concentration of the radioactivity in 

the soil was estimated in 1962 to be approximately 9.6 Bq/g (0.26 nanocuries per gram 

[nCi/gl>. 

The mound will be sampled, and the soil will be removed and stockpiled as backfill, or 

containerized and disposed of as waste. This section addresses the surveying and sampling of 

the mound excavation site. 

3.1 Sampling Objectives 
Because this is an excavation and removal effort, three distinct sampling activities will be 

required to accomplish the following objectives: 

Collect representative soil samples from the excavated soil. The purpose of the samples is 
to expedite the waste characterization process for off-site disposal, to establish DOT 
shipping requirements, and to separate soil that can be used as clean backfill from soil that 
must be disposed of as waste. 

Collect shallow surface background samples from undisturbed locations in the Ogotoruk 
Valley. The resultant analytical data will be used for comparison against the established 
clean-up levels for this site. 

Verify that the excavation of the mound has been accomplished to the extent that the 
established clean-up levels have been reached. 

Additional sampling and analysis will be required to meet off-site facility disposal criteria. In 

addition to sampling activities, a radiation survey will be conducted at the mound excavation 

site. The purpose of the radiation survey is to ensure that worker health and safety is 



protected, to locate anomalies that may require laboratory analysis for verification, and to 

assist with the waste characterization process. 

As discussed in Section 1.6, DQOs are established for the project to ensure that the data 

collected are sufficient and of adequate quality for their intended use. Data quality factors 

considered in the development of DQOs include defined appropriate analytical levels, 

prioritized data uses, radiological isotopes of potential concern, chemicals of potential 

concem, and required detection limits. The DQOs for the sampling and analytical program 

are presented in Table 3-1. Levels I, 11, and V analytical requirements will be employed for 

the radiological characterization sampling activities. Samples will be analyzed on site for 

gamma spectra Samples will be submitted to an off-site laboratory for confirmatory analysis 

of gross alpha, gross beta, and gamma spectra. Waste characterization samples will also be 

Table 3-1 
Data Quality Objectives for Project Chariot 

for the Site Assessment and Remedial Action 

"Data Objectives are: (1) Determine presencelabsence of radioisotopes of concern (on-site lab 
analysis for gamma spectroscopy, off-site lab analysis for gross-alpha and 
gross-beta analysis and gamma spectroscopy 

(2) Determine presencelabsence of gamma emitting radioisotopes of concern 
(on-site screening) 

(3) Characterize materials that are classified as waste. 
(4) Establish background concentration of radioisotopes of concem. 

bOn-site lab 
Off-site lab 

"Rad - includes gross alpha, gross beta, and gamma spectroscopy 
d E P ~  - Environmental Protection Agency Methods for PCBs and total organics, inorganics, and metals 

Required Detection Limits 

QAPjP-required detection limits 

QAPjP-required detection limits 

QAPjP-required detection limits 
EPA-required detection limits 

QAPjP-required detection limits 

Analyses 

Radc 

Gamma 
Spec 

Radc 
EPA~  

Radc 

Activity: 
Sample Type 

Remedial 
Action 

Soil Samples 

Soil Samples 
from mound or 
test plots 

Data 
Objectivea 

1 

2 

3 

4 

Analytical 
Quality Level 

Level 11: Level V 

Level I 

Level V, Level Ill 

Level II, Level V 



analyzed at an off-site laboratory (Level ID) for total organics, inorganics, and metals; PCBs; 

and free liquids. Sampling SOPs to be used are SOP-CHR-01, 02, 04, 06, 09, and 10. 

Additional SOPs that will be used for radiation screening and determining background levels 

are SOP-CHR-12, -13, -14, -15, -16, -17, -18, and -19. 

Field activities will include a radiation survey and collection of background soil, shallow 

subsurface soil, and excavation soil samples for analysis. A reconnaissance visit on October 

21, 1992, indicated only background levels of radiation. Areas will be documented by 

photographs prior to and following completion of field activities. 

3.2 Radiation Survey of Mound 
The mound will be removed in 0.3-m (l-ft) lifts using standard earth-moving techniques. 

Before removal of each lift, the surface of the mound will be scanned near-surface using the 

ESP-2 system to map any areas of radiological contamination above the 95-percent LLD. 

The procedure for determining the 95-percent LLD is presented in SOP-CHR-16; the 

procedure for using the ESP-2 system and interpreting the data from that system are found in 

SOP-CHR-15. All regions of the mound will then be analyzed at a minimum of 6 locations 

using an in-situ NaI system along a pre-established grid as discussed in SOP-CHR-19 and 

Section 3.4. The in-situ NaI system allows the user to determine concentrations of Cs-137. 

Cesium-137 is used as the tracer for contamination because it is the only radionuclide 

expected to be found in above fall-out background concentrations. In the event that a large 

concentration of the Sedan fallout-soil radionuclides are found, radionuclides other than 

Cs-137 (such as Sr-90, Co-60, Am-241, and Pu-239) would be found in comparable 

concentrations. Therefore, the in-situ system can also be used to confirm that contamination 

was from the Sedan fallout soil by further on-site laboratory analysis. 

If no contamination is found, the soil will be removed from the mound in a 0.3-m (1-ft) lift 

and placed on HDPE, and the mound will be resurveyed with both the ESP-2 and in-situ 

systems as outlined above. If the mound survey finds no radioactivity above the 95-percent 

LLD after the lift is removed, the soil on the HDPE will be assumed to be clean and will be 

used to backfill the mound excavation. The soil on the HDPE will then be analyzed with the 

in-situ NaI system at four locations, and a soil sample will be collected for cornpositing at 

each of those four locations to verify that the soil is clean. The sampling process is described 

in detail in SOP-CHR-10 and in Section 3.4. If a measurement exceeds the 95-percent LLD 



on the mound after the lift is removed, the soil on the HDPE will be assumed to be 

contaminated, and the same four-point sampling procedure will be followed to quantify the 

level of contamination. If this additional surveying and sampling should find the soil to be 

clean, it will be returned to the mound location as backfill after excavation activities are 

completed. The excavated soil will be covered with HDPE to prevent soil particles from 

becoming airborne. 

The radiation survey and screening process will continue with soil samples collected at 4 

locations until clean soil is reached at the bottom of the mound. Clean closure sampling will 

be conducted as described in Section 3.4. 

3.3 Background Sampling for the Mound 
Surface background soil samples will be collected from undisturbed locations in the Ogotoruk 

Valley. One samples will be a field duplicate. Surface background samples will be collected 

east of the Ogotoruk Creek, upstream of the confluence of Snowbank Creek and Ogotoruk 

Creek. This general area was chosen to avoid the potentially impacted areas resulting from 

the Project Chariot: 1962 Tracer Study. An established benchmark will be used to reference 

sampling locations. Points within the grid will be randomly selected to designate unbiased 

sample locations. A duplicate sample will be taken at one of the sampling locations. Each 

sampling location will be accurately described using GPS and field surveying, and 

documented on a map generated from a USGS topographic quadrangle map. Selection of the 

criteria for defining an acceptable accuracy for background determination will be arbitrary, 

based on the natural variations (of background levels) occurring in the environment and the 

need to keep the effect and cost directed to background determination reasonable. The 

analytical results of these background samples will be compared to the established clean-up 

levels for this project. The sample collection procedures are presented in SOP-CHR-10. 

Procedures for selecting background sampling locations may be found in SOP-CHR-22. 

3.4 Post-Excavation Sampling 
Subsequent to the completion of all excavation/removal activities, a sampling effort will be 

implemented to verify that the excavation of the mound has been accomplished to the point 

that an established "clean-up" level has been reached and to assist with characterization of 

waste materials. 



This sampling effort will be accomplished using a two-step process: 

1. Radiation Survey of Mound Location 

2. Soil Collection and Analysis. 

The sampling locations at the soil disposal mound excavation will be determined using a 

hexagonal grid design (refer to SOP-CHR-19). The method for selecting sampling locations 

is in the Field Manual for Grid Sampling of PCB Spill Sites to Verlfy Cleanup (EPA, 1988) 

and is used as the best-engineering practice. Hexagonal grid sampling has the characteristic 

of being easy to implement under most field conditions. The grid design is essential to obtain 

a representative sample of the site and greatly increases the chance of detecting contamination 

when it exists. Choosing soil sampling locations using this method will fulfill the post- 

excavation sampling objective: to verify that the excavation of the mound has been 

accomplished to the point that acceptable "clean" levels have been reached. Sampling of all 

the points on the grid will result in a 98-percent confidence level that the soil of concern has 

been removed. 

The rationale supporting the radiation survey effort is to identify any potential elevated areas 

prior to proceeding with the "clean" closure sampling effort. In order to expedite this 

program in a timely and cost effective manner, the survey effort will enable the sampling 

team to achieve a relatively high degree of confidence that the excavation has been 

accomplished to the extent that "clean" levels have been reached and thus should only require 

a one-time confirmatory "clean" closure sampling effort. 

Grab samples will be collected from each sampling point that is located within the excavation 

boundaries and submitted for on-site field screening analysis. The procedure for collecting 

the sample by hand trowel or hand auger is presented in SOP-CHR-10. 

At the completion of the radiation survey effort, if no sample locations exceeded the defined 

action levels, samples for closure purposes will be collected. The same grid system (i.e., 
sample locations) employed for the on-site field screening effort will be employed for this 

effort. However, the excavation site will be evenly divided into four quadrants (marked N, S, 

E, W in Figure 3-1). Grab samples will be collected from sample points per quadrant and 

then composited as one. Thus, one composite sample per quadrant will be submitted for 
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analysis. One duplicate will also be submitted for quality control. The procedure for 

collecting the samples is presented in SOP-CHR-10. The sampler will record all the required 

information regarding the sample and instructions to the lab regarding the disposition of the 

sample. Samples will be analyzed at the on-site laboratory for gamma spectra and will also 

be analyzed at the off-site laboratory. The off-site laboratory will additionally analyze for 

RCRA and other radioactive constituents. 

3.5 Waste Characterization Samples 
Contaminated soil (i.e., above 0.4 Bq/g [lo pCi/g] Cs-137) from the mound or from test plots 

will be sampled, analyzed, and managed as waste. Section 13.0 of the Remedial Action Plan 

discusses waste acceptance requirements for the potential disposal sites. Waste from the 

excavation will be surveyed with the in-situ NaI system and sampled for analysis in the on- 

site and off-site laboratories. 

Current knowledge of the past project activities indicates that there is no reason to suspect 

that Resource Conservation and Recovery Act (RCRA) regulated constituents will be present 

in the waste. However, in order to satisfy the most stringent waste acceptance criteria, 

samples will be collected for RCRA analysis. 

Due to the process used to create the mound (i.e., clean, native soil was placed on top of the 

contaminated soil), and knowledge of the Project Chariot: 1962 Tracer Study, it is assumed 

that any RCRA-regulated materials could only have been introduced during mound 

construction. The top two to three 0.3-m (1-ft) lifts are assumed to be uncontaminated and 

will be used as backfill after mound excavation. This will be confirmed through on-site 

screening for radiological constituents. The remaining soil will be removed and properly 

managed as waste. Before the soil is excavated from the mound, it will be surveyed for 

radiation and characterization samples will be collected. A hexagonal grid will be laid out on 

the mound for sampling purposes (see SOP-CHR-19). 

Two grid blocks from each contaminated lift will be chosen at random for waste 

characterization sampling. Samples will be collected and analyzed for total organics, 

inorganics, metals, and PCB's. One sample from each lift will be collected and analyzed for 

free liquids. 



Methods to be used are: 

Organics Gas chromatographic/Mass Spectroscopy: EPA Methods 8240 

and 8270 

Inorganics/Metals Atomic Absorption Spectroscopy: AAS Methods listed in 40 C.F.R. 

26 1, Appendix 111, Table 3 

Inductively Coupled Plasma-Atomic Emission Spectroscopy 

PCBs: EPA Method 8080 

Free Liquids: EPA Method 9095, Paint Filter Liquids Test 

These analyses will provide adequate data to determine if low-level waste acceptance criteria 

are met. If total organics, inorganics, or metals are greater than 20 times RCRA regulatory 

limits for classification as hazardous waste (per 40 C.F.R. 261), additional analyses, in 

accordance with the Toxicity Characteristic Leaching Procedure (TCLP), will be conducted to 

provide additional data. In order to meet the most stringent waste acceptance criteria, PCBs 

must be less than 50 parts per million (ppm) and free liquids less than 0.5 percent by volume 

of the external waste container. If it is found that the waste acceptance criteria are not met, 

through these analysis, the waste will be appropriately managed as mixed waste or treated to 

meet waste acceptance criteria. 

It was determined that only four waste package samples would be required because the 

statistical method for sampling for RCRA constituents (as found in EPA-SW-846, Test 

Methods for Solid Waste) is the cube root of the number of waste packages to the next largest 

whole number. The cube root method is applicable because of two factors: waste 

homogeneity and knowledge of the process used to create the waste. It is expected that the 

number of waste packages will be approximately 60; the cube root to the next whole number 

is four. 

Rather than sampling the waste when it is placed in the packages, however, the samples will 

be collected from the lifts prior to excavation from the mound. This will help ensure that a 



representative sample is collected and analyzed. Records will be maintained to ensure that 

each lift is traceable to waste packages (by waste package serial number). A minimum of 

four samples will be analyzed; at least one from each lift. It is assumed that at least four lifts 

will be classified as waste. If less than four lifts are excavated and more than 27 boxes are 

filled, additional samples will be randomly chosen from one or more lifts to ensure that at 

least four samples are analyzed. In addition, one duplicate sample will be randomly chosen 

from one of the lifts. 

If test plots are excavated for disposal as waste, the test plot soil will be placed on HDPE, 

homogenized to ensure sample representativeness, and one sample collected for the analyses 

indicated above. 
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4.0 Biological Sampling 

Biological sampling will be performed to evaluate radionuclide concentrations of selected 

biota in the vicinity of the Project Chariot Site. Objectives of the biological sampling 

program are to (1) obtain samples of selected biological materials in the Project Chariot 

environs, (2) measure radionuclide concentrations for Strontium-90 and Cesium-137 in those 

samples, (3) compare current results to past measurements to the extent possible, and (4) 

make an evaluation of the radioecological significance of the results. 

Samples of important lichens, sedges, and shrub species will be obtained from several 

locations in the Ogotoruk Creek Valley that were previously studied. Additional sites will be 

sampled to evaluate the migration of radionuclides from the Tracer Study mound into soils 

and vegetation near Snowbank Creek and at control sites in Kisirnilok Creek environs. 

Herbivores of the Project Chariot environs to be sampled include small mammals (voles and 

lemmings), arctic ground squirrels, and caribou. The small mammals and squirrels are locally 

abundant and forage on plants, and are expected to reflect the local herbivore diet. Caribou 

are seasonally abundant, principally during fall and winter months, and are an important food 

resource for several native villages of the region. Representative samples of the lichen- 

caribou-man pathway for radionuclides will be obtained from animals harvested by hunters of 

Point Hope and Kivalina. 

Fish may not be sufficiently abundant in Ogotoruk Creek to provide samples for radionuclide 

analysis. During the 1959-196 1 period of study, very few (less than 3) arctic char were found 

in the entire length of the creek. Although Ogotoruk Creek contains suitable habitat for a few 

salmon from time to time, the freezing of the creek during winter and its lack of access to the 

ocean, except for very few times of the year, apparently precludes its use by anadromous fish. 

Attempts to obtain fish from Ogotoruk Creek will be made, but based on available 

information, the probability of collecting fish samples is small. 

All sampling locations will be staked, flagged, and recorded on the topographic map to allow 

resampling by other personnel, if necessary. 



The quality control (QC) aspects of the biological sampling activities, such as sampling 

precision, accuracy, representativeness, completeness, comparability, (PARCCs) sample 

custody, and analytical procedures are discussed in the QAPjP. 

4.1 Vegetation 
Vegetation sampling procedures are detailed in SOP-CHR-24. 

4.1.1 Lichens 
Lichen communities of the Project Chariot environs occur discontinuously over the landscape 

rather than in carpets such as occur on caribou winter ranges to the southeast. Four major 

types of lichen communities from six initial locations will be sampled (Figure P-3 in 

Attachment D of the RAP), as listed below, and in Table 4-1: 

Cladina-Cetraria 

Cornicularia spp. 

-Location 2 (Upper Ogotoruk) 

-Locations 6 and 10 (Snowbank) 

-Location 3 (Pumaknak Pond) 

-Location 4 (Upper Ogotoruk) 

Cetraria delisei -Locations 6 and 10 (Snowbank) 

Masonhalea richardsonii -Locations 6 and 10 (Snowbank) and mound. 

4.1.2 Vascular Plants 
Sedges are the most ubiquitous plant communities of the tundra and are easily sampled on an 

areal (square meter) basis that allows estimates of biomass and radionuclide inventory. The 

1959- 196 1 studies found that the Eriophorum tussock community type covered 39 percent of 

the Ogotoruk Valley, Dryas fell-field covered 30 percent, and Eriophorum-Carex wet meadow 

covered 12 percent. Samples will be obtained of three major sedge community types at 

locations adjacent to the mound and at former study sites in the upper Ogotoruk Creek 

Valley. 

Three samples will be collected from each location: 

Carex wet meadow -Locations 6 and 10 (Snowbank) 
-Location 7 (Ponds 4 and 6) 
-mound vicinity 



Table 4-1 
Proposed Vegetation Samples - Project Chariot 

Biological Sampling Task 

GS = USGS Mound 
SR = Saligvik Ridge 
Note: It is estimated that about 40 samples will be collected in Kisimilok Valley (Control), for a grand total of about 142 vegetation samples. 
Two small mammal samplings sites are to be selected in Kisimilok Valley, from which we will attempt to obtain -10 samples. 
'All mammal sample quantities and locations are subject to change as required depending on population levels, 
occurrences, and habitat. 



Eriophorum tussock -Location 10 (Snowbank Creek) 

-mound vicinity 

-Location 7 (Ponds 4 and 6) 

Eriophorum-Carex wet meadow -Locations 6,7,  10, and mound. 

Carex aquutilis, the common sedge of wet meadows, will be the principal species collected. 

It grows in vast swards and can be easily collected in multiples of 1-m2 (-1 1 f?) yielding 

biomass and radionuclide inventories of the community. 

Eriophorum vaginatum tussocks will be sampled individually, and combined to provide 

sufficient biomass for radionuclide measurement. 

Eriophorum angustifolium, E. russeolum, and E. scheuchzeri occur with Carex aquatilis in the 

Eriophorum-Carex wet meadow community type at Chariot. These three Eriophorum species 

are difficult to readily separate if not in flower. This community type is common near the 

mound, hence its importance. 

Samples of the Dryas fell-field community will be obtained at the following locations: 

Location 6 (Snowbank Creek) 
Location 10 (Snowbank Creek) 
Saligvik Ridge exposed slopes about 5 to 6 krn (3 to 4 mi) north of Locations 6 and 10. 

The Dryas fell-field community type is often discontinuously distributed on exposed, 

windswept upland areas bordering the Ogotoruk Valley and dry, low ridges and bedrock 

exposures within the valley proper. 

4.1.3 Shrubs 
Willows of several species are the dominant shrubs of interest in the current studies. Current 

annual growth of feltleaf and other species of willow will be collected. Willows of several 

species will be sampled at the tracer mound and from the bench and bar communities along 

Ogotoruk and Snowbank Creeks by clipping terminal growth, which should contain mobilized 

radionuclides if they are present. 



Samples will be collected at each location from the following locations: 

Salix terminal growth 

- Location 12 (Lower Ogotoruk) 

- Mound vicinity 
- Between Snowbank Creek confluence and mouth of Ogotoruk Creek 
- Ogotoruk Creek bar and bank communities upstream of Snowbank Creek confluence 

Ericaceous shrubs, such as Laborador tea (Ledum decumbens), four-angled cassiope (Cassiope 

tetragona), and several others are found in snow accumulation areas. These will be collected 

on an areal basis so far as possible. Samples will be collected from the following locations: 

Adjacent to Snowbank Creek near Location 6 

Adjacent to Snowbank Creek near Location 10 

Adjacent to Snowbank Creek near the USGS mound. 

Refer to Table 4-1 for a summary of estimated numbers of samples to be collected. 

4.2 Mammals 

4.2.1 Small Mammals 
The collection of mammal samples will be authorized by an Alaska Department of Fish and 

Game (ADFG) Collector's Permit. Small mammals (voles and lemmings) will be collected 

by Museum Special snap traps set randomly at locations of animal signs such as runways and 

feeding sites. No attempt will be made to estimate populations, as the objective of the study 

is to collect animals for radionuclide analysis. Traps will be baited with peanut butter and 

rolled oats, set, and checked twice daily to remove animals in fresh condition. Weights and 

measurements will be recorded only if required by ADFG regulations. Specimens will be 

kept cool until returned to the field camp, where field data (weights, measurements, and 

identification) will be entered on Chain-of-Custody/Request for Analysis forms. Fresh 

specimens will be skinned, digestive tract and contents removed and discarded, and the 

carcass composited with other specimens of the same species and location. The samples will 

then be frozen in sample containers and shipped to the analytical laboratory for further 

processing and radionuclide analysis. The method is further detailed in SOP-CHR-20, Small 



Mammal Sampling. Species expected to be trapped include the tundra vole (Microtus 

oeconomus), Alaska vole (Microtus miurus), Red-backed vole (Clethrionomys rutilus), Brown 

lemming (Lemmus trimucronatus), and Varying lemming (Dicrostonyx sibericus). Refer to 

Table 4-1 for numbers of small mammals to be collected. 

Ground squirrels (Citellus parryi) will be live-trapped in Havahart-type traps, dispatched with 

a .22-caliber pistol, placed in individual labeled plastic bags, and kept in a cool container for 

return to the field camp. They will be processed in the same manner as the smaller 

mammals. Each ground squirrel will represent a single sample. Refer to Table 4-1 for 

numbers of samples to be collected. Species other than C. Parryi trapped in the Havahart 

traps will be released unharmed. 

4.2.2 Caribou 
Muscle and bone samples of caribou (Rangifer arcticus) will be obtained from native hunters 

in the villages of Point Hope and Kivalina. The Cape Thompson area is within Alaska Game 

Management Unit No. 23, administered from the ADFG office in Kotzebue. Appropriate 

personnel will be contacted regarding the project and required authorization will be obtained 

to take the above samples. The proposed purchase of caribou samples has been satisfied by 

the ADFG Scientific Collection Permit. Twenty 4-kg (9-lb) samples of animal haunches will 

be separated into muscle and bone, individually labeled, and kept frozen until shipment to the 

analytical laboratory. Results of these analyses will be used only with the knowledge that 

Chain-of-Custody requirements cannot be rigorously met and that, due to migration, the 

animals may have become contaminated from other sources. 

4.2.3 Marine Mammals 
Samples of marine mammals will be limited in number but collected in a manner similar to 

caribou. About 2 to 4 kg (4 to 9 Ib) of muscle or whale blubber will be collected from each 

animal, labelled, and frozen until shipment to the analytical laboratory. Approximately 20 

marine mammal samples will be obtained in cooperation with the North Slope Borough 

Wildlife Management Department to satisfy North Slope Borough residents' concerns about 

radioactive contamination of marine ecosystems. It should be noted that radiation detected in 

these samples may not be tied to the Project Chariot Site. 



4.3 Kisimilok Valley (Control Area) 
Limited sampling of biota will be conducted at three locations in Kisimilok Valley, 

concentrating on vegetation (lichens, sedges, Dryas, and willows) and small mammals. 

Replicate samples will be obtained of each sample type, resulting in about 50 additional 

samples. 

Table 4-1 summarizes types and estimated number of samples to be collected in this task. 

4.4 Birds 
Authority has been obtained to allow the collection of 10 ptarmigan as part of biota sampling 

in Ogotoruk and Kisirnilok Valleys in response to requests of North Slope Borough and 

residents. 

The sampling method is detailed in SOP-CHR-21, Ptarmigan Sampling. This data should be 

considered only as level 1 screening on the basis that these numbers may not be statistically 

significant, and ptarmigan may migrate and become contaminated from other sources. 

4.5 Fish 
As previously stated, fish may not be present in sufficient numbers in Ogotoruk Creek to 

provide samples for radionuclide analysis. However, attempts may be made to collect fish at 

five locations which will be determined during the July site assessment SOP-CHR-25. A 

20 by 4-ft haul seine (0.25-in. mesh) will be used to make a minimum of three sweeps at 

each station. In addition, wire mesh minnow traps will be anchored at each station and will 

be checked and emptied once every 24 hours at minimum. The number of fish collected for 

analysis will depend upon the size of the fish present. 

Specimens will be kept cool until returned to the field camp where weights, measurements, 

and species will be determined and entered on field logs and Chain-of-Custody/Request for 

Analysis Forms. Fish samples will be frozen and shipped to the analytical laboratory for 

processing and radionuclide analysis. 



This page intentionally left blank 

 



5.0 Interim Control of Investigation-Derived Wastes 

Field investigation activities will result in the generation of potentially contaminated 

materials, known as investigation-derived wastes (IDW). The IDW must be managed in a 

manner that is protective of human health and the environment (EPA, 1991). 

The types of IDW that may be generated at this site are: 

Personal protective equipment (PPE), which may include coveralls, gloves, and booties 

Disposable equipment (DE), such as broken or unused sample containers, sample 
container boxes, tape, trowels, plastic tube liners, spatulas, spoons, bowls, and ground and 
equipment covers 

Soil derived from test plots or the mound that is found to be above established "clean" 
levels 

Decontamination wastes, such as liquids used to wash equipment, cloth and paper wipe 
rags, and plastic bags. 

Controls will be instituted to ensure that contaminated soil is not commingled with non- 

contaminated soil. Excavated soil will be placed on HDPE and covered with HDPE. All 

contaminated soil will be placed in standard Department of Transportation (DOT)-approved 

waste packages. Filling of the waste packages will be controlled in accordance with 

procedures developed under the applicable waste acceptance criteria (see Section 13.0 of the 

RAP). 

All solid (nonliquid) PPE, DE, and decontamination wastes will be surveyed for radioactive 

contamination. If the survey measurements indicate that the materials are not radioactively 

contaminated, they will be placed in a secure container and will be removed from the site for 

ultimate disposition at an off-site location (to be determined prior to initiating on-site field 

operations). If the survey indicates that the radioactivity levels exceed regulatory release 

limits, the waste will be placed in the boxes along with the soil that is being managed as 

contaminated waste. Liquid decontamination wastes will be absorbed so that no free liquids 

are present The absorbent material will be placed in the packages along with the soil. 
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6.0 Sample Handling and Preservation 

Samples collected from the Chariot Site will be analyzed for radiological constituents at an 

on-site laboratory and an off-site laboratory. Proper sample handling required the selection of 

appropriate sample containers, preservation procedures, and holding times for the specific 

analyses. The required sample preservatives, container types, sample volumes, and holding 

times for analyses of the soil samples collected from the Chariot Site are given in Table 6-1. 

Appropriate sample containers will be obtained from the IT St. Louis laboratory in accordance 

with Table 6-1. The containers will remain sealed until ready for use. After samples have 

been collected, the sampler will seal the containers (custody seal) and record all required 

information on the sample labels and sample collection log. This includes, but is not limited 

to: 

Sample number 
Sample location 
Sample depth 
Date and time collection 
Name of sampler. 

The samples will be placed into a sample shipping container as described in SOP-CHR-01 

and taken to a designated sample preparation area (if necessary) for proper labeling and 

shipping. Chain-of-Custody/Request for Analysis forms will be properly completed and will 

accompany the samples to the laboratory. Additional detail on sample shipping and 

packaging is provided in SOP-CHR-09. 

Each sample container will be surveyed for the presence of external radiation to identify any 

special precautions necessary for the field personnel and to verify that the samples are 

shipped in compliance with DOT regulations and requirements and the International Air 

Transport Association (IATA) requirements. The sample containers will be placed in ZiplocB 

bags to minimize the potential spread of radioactive contamination to other containers during 

shipment. Radiation measurements will be taken to determine the radiation levels on contact 

and at 1 m (3 ft) from the shipping package. The data will be summarized on the shipping 

forms provided by the transportation company. The shipping label will include the proper 



Table 6-1 
Sample Container, Preservation and Holding 
Requirements for Soil, Water, and Sediments 

I Maximum Holding 
Container Type I  resewa at ion Time 

Gross Alpha 

Media 

1,000-mL nlass or 1   one 1 6 Months 

Gross Beta I 7  
polyethylene, widemouth 

1,000-mL glass or 
wlvethvlene, widemouth 

Soil 

I ~ r o s s  Spec 

Required 

None 
Required 

Soil 

6 Months 

1.000-mL alass or I None 1 6 Months 
polyethylene, widemouth I Required I II 

Water 1,000-mL glass or I '"H'N2" I 6 Months 
wlvethvlene. widemouth 

Gross Beta I+ Water 

Gamma Spec IF 
1,000-mL glass or 
polyethylene, widemouth 

1,000-mL glass or 
polyethylene, widemouth 

1.000-mL alass or 

Water 

Sediment 

2 mL 16 g 
HNO, 

2 m L 1 6 g  
HN03 
None 

&lyethyle;e, widemouth I Required I 1 

6 Months 

6Months 

6 Months 

11 Gross Beta Sediment 1,000-mL glass or I None 1 6 Months 11 
polyethylene, widemouth I Required I II 11 Gamma Spec Sediment 

11 Volatile Organics 

1,000-mL glass or 

Soil 

polyethylene, widemouth Required 11 None 

Semi-volatile 
Organics 

6 Months 

2 x 120-mL glass 

Soil 250-mL WM-Amber glass 14 days to ext.; 40 
days ext. to analvsis 

Cool -4°C 
(40°F) 

Soil 

14 Days 

Soil 

250-mL WM-Amber glass 

250-mL WM-Amber glass 

WM - Wide Mouth 
Note: Organic Samp 
delivery group (SDG 

as require n 
, per twenty 

Cool -4°C 
(40°F) 

Cool -4°C 
(40°F) 

ltrix spike (MS) and matrix spike duplicate (MSD) sample per sample 
20) samples per fourteen (14) day period per matrix. 

14 days to ext.; 40 
days ext. to analysis 

180 days (28 days 
for Mercury) 



shipping name, an estimate of the activity for the major radioactive isotopes, and the number 

of containers. 

6.1 Sample Custody 
Sample custody ensures the integrity of the samples. Sample documentation provides 

valuable information in recording the sequence of events for individual samples. Chain-of- 

Custody/Request for Analysis (COCRFA) forms effectively communicate to the laboratory 

the requirements for the submitted samples. Chain-of-Custody procedures are discussed in 

Section 5.0 of the QAPjP. 

6.2 Sample Documentation 
Documentation of field sample collection activities must be summarized on a daily basis on 

field sampling collection logs. The information to be included in these forms and in other 

field documents are addressed in SOP-CHR-01. 

All documentation shall be completed with black, waterproof, smudgeproof ink. Mistakes 

shall be corrected by passing one line through the mistake, initialing and dating beside the 

line, and entering the correct information. 

Chain-of-Custody procedures, sample labels, and custody seals are discussed in Section 5.0, 
Sample Custody, of the QAPjP. 



This page intentionally left blank 

 



7.0 Sample Analysis 

Soil samples will be analyzed for the presence of radioactive materials. Table 3-1 in the 

QAPjP provides analytical procedures that will be performed with the associated detection 

limits. The detection limits specified are standard analysis parameters provided that at least 

600 g (1.3 lb) of soil and 1,000 mQ of water is provided for each sample. Lower limits can 

be achieved by the laboratory by concentrating a larger sample aliquot and/or counting the 

sample for a longer period of time. 

Note: the volume weight of stone-free soil in the study ranges from 0.3 to 1.3 grams per 

cubic centimeter (g/cm3) (0.2 to 0.8 ounces per cubic inch [~z/in.~]). 

No preservatives are required for the soil, however, sample containers used for water samples 

will have preservative added by the laboratory. If needed, 2 mQ of 16 HNO, preservative 

will be added to the water samples. Soil samples will be collected and placed in the 

containers, submitting at a minimum 100 g (0.2 lb) (dry weight) to the laboratory. No 

samples will be spiked in the field to serve as quality control samples. The laboratory will 

analyze at least one duplicate sample for each analyte listed in the Table 3-1 in the QAPjP. 

Samples shipped to the off-site laboratory from the field location will be shipped using an 

express transport service, equivalent to Federal Express. Aliquots will be removed by the 

laboratory to perform the associated analysis. The remaining sample material will be 

archived by the laboratory for six months in the event additional analyses are required. A 

Cerrifkate of Analysis will summarize the results and be reported to the Project Manager 

within 45 days after the samples are received by the laboratory. A summary report of the 

post-excavation sample analysis results will be faxed to the site within 72 hours of the lab 

receiving the samples. 

Waste characterization samples will be collected and analyzed in accordance with the EPA 

methods specified for the evaluation of Resource Conversation and Recovery Act (RCRA) 

levels for organics, inorganics, PCBs and metals. 

Tables 7-1 through 7-4 in the QAPjP show the analytes of concern, the regulatory level 

(RLs), and the method detection limits (MDLs) or practical quantitation levels (PQLs) for 

these methods. The samples will be analyzed for free liquid by EPA Method 9095. If free 



liquid is present then the samples will be analyzed for polychlorinated biphenyls (PCBs) by 
EPA Method 8080. 
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Project Description 

This Quality Assurance Project Plan (QAPjP) describes the measures that will be taken to 

ensure the quality of the sampling and analysis, radiological surveys, and waste handling and 

shipping for the Project Chariot: 1962 Tracer Study site assessment and remedial action. The 

information presented here supplements the Remedial Action Plan (RAP), Field Sampling 

Plan (FSP), and Site-specific Health and Safety Plan (SSHASP). This plan covers all of these 

activities except as noted and applies to activities affecting quality. 

This QAPjP has been prepared based on guidance from the Environmental Protection Agency 

(EPA) Interim Guidelines and Specifications for Preparing QAPjPs (QAMS 005180). This 

document provides the specific controls that are to be instituted to see that all activities are 

conducted in accordance with all applicable federal and state requirements and to assure that 

work meets all professional standards. 

1.1 Project Chariot: 1962 Tracer Study Description 
Project Chariot: 1962 Tracer Study was an experimental part of the United States Atomic 

Energy Commission's (AEC) Plowshare Program to use nuclear explosives for peaceful 

purposes. In 1958, the commission authorized planning and studies for an experimental 

harbor excavation in Alaska using radioactive material. The primary purpose of this project 

was to investigate the technical problems associated with the development of nuclear- 

excavation technology. At the same time, other studies were underway using nuclear 

explosives, including a test called Sedan, a cratering experiment carried out at the Nevada 

Test Site (NTS). 

During the course of these environmental studies, the U.S. Geological Survey, under a license 

granted by the U.S. Atomic Energy Commission's (AEC's) Division of Licensing and 

Regulation, carried out a radioactive tracer experiment on the soils at the Project Chariot Site. 

Small quantities of radioactive material, including some soil containing radioactive fallout 

from the Sedan cratering experiment in Nevada, were used in site experiments and 
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subsequently disposed by creating a mound of experimental materials that were covered by 

native soil. The following types and quantities of radioisotopes were used: 

1.2 Current Planned Activities 
The remedial action will remove soil and other Project Chariot: 1962 Tracer Study materials 

from the disposal mound created at the completion of the study. Soil sample collection will 

be performed following excavation of the mound area to verify the site meets the established 

clean-up level of 0.4 becquerels per gram (Bq/g) (10 picocuries per gram [pCi/g]). 

Radioisotope 

Cesium-1 37 

Iodine-1 31 

Strontium-85 

Project Sedan fallout 

Radiological surveys will include aerial surveys and ground-based surveys. Aerial surveys 

will be made of the Ogotoruk Valley and an area of Kisirnilok Creek for determining 

background radiation levels, and shall be conducted in accordance with established EG&G 

procedures. Walk-over surveys will be conducted of the mound surface, the surrounding area, 

the test plot areas where the tracer experiments were conducted, and along the creek banks. 

Surface water and sediment samples from Snowbank and Ogotoruk Creeks will be collected 

to determine if any radioactivity above background is present. 

Quantity 

Biological sampling will be performed of the biota of the local environs to measure the 

radionuclides present. Samples will be collected of both flora and fauna. This will include 

lichens, vascular plants, shrubs, herbivorous mammals, and fish, if available. 

becquerels 

2 x lo8  
2 x l o8  
2 x lo8 
4 x lo8  

Upon completion of site assessment and remedial action activities, revegetation and 

stabilization of the site will be accomplished. 

milticuries 

6 

5 

5 

10 

All sampling activities and ground-based surveys shall be performed in accordance with 

approved procedures by IT Corporation. 
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2.0 Project Organization and Responsibilities 

The organization chart for the Project Chariot: 1962 Tracer Study site assessment and 

remedial action is shown in Figure 2-1. Organizations and positions responsible for project 

quality are discussed in the following sections. 

2.1 U.S. Department of Energy/Headquarters Project Director 
The U.S. Department of Energy/Headquarters (DOEHQ) Project Director, or designated 

alternate, is responsible for project oversight, ensuring that all activities are performed in 

accordance with the Alaska Department of Environmental Conservation (ADEC)-approved 

Site Assessment and Remedial Action Plan and DOE Orders. The DOE/HQ Project Director 

has final authority and responsibility for the quality of the Project Chariot: 1962 Tracer Study 

site assessment and remedial action activities. This responsibility has been assigned to 

Mr. Thomas M. Gerusky 
U.S. Department of Energy 
Division of Southwestern Area Programs (EM-452) 
Office of Environmental Restoration 
Washington D.C. 20585 

2.2 U.S. Department of Energy, Nevada Operations Office Project Manager 
The U.S. Department of Energy, Nevada Operations Office ( D O E N )  Project Manager, or 

designated alternate, will serve as the primary point of contact for all activities conducted 

under the Site Assessment and Remedial Action Plan. The D O E W  Project Manager is 

responsible for ensuring that activities conducted during the remedial action at the Project 

Chariot Site fulfill the obligations of D O E N ,  as described in the Agreement in Principle 

(AIP) and the approved Site Assessment and Remedial Action Plan, and are of the expected 

quality. The D O E W  Project Manager is responsible for technical oversight and project 

coordination between DOE contractors and other agencies. This responsibility has been 

assigned to 

Mr. Kevin J. Cabble 
U.S. Department of Energy 
Nevada Operations Office 
Environmental Restoration Division 
Post Office Box 985 18 
Las Vegas, Nevada 89193-8518 



Figure 2-1 

Project Chariot: 1962 Tracer Study Site Assessment and Remedial Action Organization Chart 
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Any variancesfchanges to project plans and procedures must be approved by the D O E N  

Project Manager prior to implementation. 

2.3 Alaska Department of Environmental Conservation Project Manager 
The ADEC Project Manager, or designated alternate, is responsible for ensuring that the 

State's responsibilities, as defined by the AIP, are fulfilled. The ADEC Project Manager, or 

designated ADEC representative, is responsible for oversight activities and monitoring the 

remedial action to ensure compliance with the ADEC-approved Site Assessment and 

Remedial Action Plan. This responsibility has been assigned by the ADEC to 

Mr. Douglas Dasher 
Alaska Department of Environmental Conservation 
Northern Regional Office 
1001 Noble Street, Suite 350 
Fairbanks, Alaska 9970 1-4980 

The ADEC Project Manager, or designated ADEC representative, will have the authority to 

evaluate postexcavation sampling analysis data and approve the final closure of the mound 

area. 

2.4 IT Corporation Project Manager 
The IT Corporation (IT) Project Manager will be the key technical operations manager for the 

remedial action project and wiU have primary responsibility for project plan development and 

on-site management of the remedial action implementation. The remedial action project will 

be managed in accordance with DOE Requirements and Orders and the IT Program 

Management Plan. The IT Project Manager is 

Ms. Andrea Hopkins, CHMM, CEM 
IT Corporation 
4330 South Valley View, Suite 114 
Las Vegas, Nevada 89 103-4047 

The IT Project Manager's responsibilities include 

Review of and compliance with all project-specific plans and procedures 

Assign duties to the project staff and assure orientation of the staff to the needs and 
requirements of the project 
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Coordinate technical staff and other internal groups, such as Quality Assurance (QA), 
Health and Safety, and laboratories 

Implement the QAPjP through project staff. 

2.5 IT Project Management Organization and Responsibilities 
The IT organization for this project is a matrix structure, with central project authority vested 

in the IT Project Manager. 

2.5.1 IT Program Manager 
The IT Program Manager is responsible for the overall compliance and management of IT'S 
contract in accordance with DOE Orders, policies, and procedures. The Program Manager 

has been delegated corporate authority to ensure that the project is adequately staffed with the 

required technical personnel. This responsibility has been assigned to 

Dr. Joseph G. Yeasted, Ph.D., P.E. 
IT Corporation 
4330 South Valley View Blvd., Suite 114 
Las Vegas, Nevada 89103-4047 

2.5.2 Quality Assurance Officer 
The Quality Assurance Officer (QAO) is responsible for coordinating the preparation of the 

QAPjP and the incorporation of applicable quality requirements. The QAO has the authority 

and responsibility to stop work when significant conditions adverse to quality are identified 

that cannot be expeditiously corrected. The Quality Assurance Officer is 

Ms. Cheryl D. Prince, CQA 
IT Corporation 
4330 South Valley View Blvd., Suite 114 
Las Vegas, Nevada 89103-4047 

The QAO has oversight responsibilities for the project quality control activities. Specific 

responsibilities include 

Developing and implementing this QAPjP 
Serving as IT'S organizational contact for all QA matters 
Preparing and submitting all QA reports to the appropriate line managers 
Verifying that appropriate corrective actions are U e n  on all QA issues 
Conducting surveillances of field activities 
Verifying that data of known quality and integrity are generated by project activities. 
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2.5.3 IT Project Health and Safety Officer 
The IT Health and Safety Officer (HSO) has corporate oversight responsibilities for the 

project health and safety program. The HSO is 

Mr. Brian G.  Klenk, CM 
IT Corporation 
4330 South Valley View Blvd., Suite 1 14 
Las Vegas, Nevada 89103-4047 

The HSO is responsible to the IT Project Manager for 

Developing and implementing the project Health and Safety Plan 
Ensuring the health and safety of workers and the general public during project operations 
Conducting surveillances and/or audits of field activities 
Implementing personnel monitoring 
Establishing personnel training requirements 
Reporting project health and safety concerns to the IT Project Manager. 

The HSO has the authority and responsibility to stop work at any time conditions are 

determined to present an unsafe work environment. 

The on-site HSO will be responsible for performing radiation screening and classification of 

samples prior to shipment to the laboratory. This effort will also include classifying samples 

to indicate whether they meet U.S. Department of Transportation (DOT) and International Air 

Transport Association (IATA) shipping requirements and whether they can be accepted by the 

laboratory under the licensing agreements. 

2.5.4 IT Project Superintendent 
The IT Project Superintendent for the remedial action is 

Mr. Thomas Pugh 
IT Corporation 
2790 Mosside Blvd. 
Monroeville, Pennsylvania 15 146-2792 

The Project Superintendent will report directly to the IT Project Manager and is 

responsible for 

Implementation plans and specifications for the remedial action 
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Assuring that personnel under his supervision have required training. 

Directly supervising technical staff and subcontractors in the performance of remedial 
activities to ensure compliance with the ADEC-approved Site Assessment and Remedial 
Action Plan 

Maintaining all schedule commitments 

2.5.5 IT Sampling and Analysis Supervisor 
The IT Sampling and Analysis Supervisor (SAS) for the Project Chariot: 1962 Tracer Study 

site assessment and waste sampling is 

Mr. Jeffrey J. Tasca 
IT Corporation 
165 Fieldcrest Avenue 
Edison, New Jersey 08837 

The SAS will report directly to the IT Project Manager and is responsible for 

Assuring that personnel under his supervision have required training prior to performing 
activity 

Assuring that all activity is accomplished in accordance with established plans and 
procedures 

Supervising field sampling teams, radiological survey teams, and on-site laboratory 
operations 

Scheduling and coordinating sampling and surveying activities 

Coordinating sample handling and shipping 

Reviewing field documentation. 

2.5.6 IT Field Sampling and Radiological Survey Teams 
The sampling and survey teams will be responsible for conducting the daily activities 

necessary for completion of the sampling and monitoring efforts. All team members will be 

responsible for compliance with project documents (e.g., Standard Operating Procedures 

(SOPS), QAPjP, and SSHASP). Responsibilities include 
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Performing assigned sampling and surveying activities in accordance with established 
plans and procedures 

Maintaining field instruments and equipment, and identifying and segregating faulty 
equipment 

Performing field screening procedures 

Providing project support to help ensure all project activities are accomplished in a 
manner conducive to high quality job performance 

Documenting activities on the appropriate field forms. 

2.5.7 Off-Site Laboratory Director 
The Laboratory Director is responsible for the oversight of the laboratory operations and for 

the scheduling of staff and laboratory activities to meet the time requirements of the project. 

Other responsibilities include 

Release of testing data and results 

Supervision of data verification 

Notification of project, laboratory, and QA staff of nonconformances and variances 

Provide interface between the project field personnel and the laboratory 

Provide assistance to project staff relating to sample containers, preservation, shipping, 
and storage requirements 

Provide appropriate protocols and ensure their proper implementation. 
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3.0 Quality Assurance Objectives for Measurement Data 

QA objectives have been stipulated to ensure that the sample data are meaningful and valid 

and can withstand scientific and legal scrutiny. Data shall be collected in accordance with 

procedures appropriate for the intended use of the data. The QA objectives, as relates to 

sample collection and laboratory analytical efforts, include precision, accuracy, 

representativeness, completeness, and comparability. 

The analytical parameter list and types of samples to be collected are presented in the FSP. 

Specific QA objectives are discussed in detail in the following sections. 

Because analyses will be performed at both an on-site laboratory and an off-site laboratory, 

QA objectives for each lab are provided. The objectives for the on-site laboratory are, by 

necessity, less stringent due to the conditions under which the laboratory will operate. There 

is the strong possibility that temperature and power fluctuations in the on-site facility may 

affect operations. The off-site laboratory is not subject to these adverse conditions. 

3.1 Precision 
Precision measures the reproducibility of measurements under a given set of conditions. 

Precision shall be expressed in terms of the relative percent difference (RPD) between 

duplicate samples or replicate analyses. The precision goals for each parameter at each lab 

are presented in Table 3-1. 

Measurement system precision shall be controlled through laboratory-internal analytical 

replication and by the analysis of field duplicate samples. One laboratory duplicate sample 

shall be analyzed for every 20 samples, or a minimum of one per day if less than 20 are 

analyzed in a single day. Precision data shall be plotted on control charts daily. 

3.2 Accuracy 
Accuracy measures describe the bias in a measurement system (EPA, 1987). For this project, 

accuracy will be calculated as percent recovery (%R) for all analytical parameters. Accuracy 

goals have been established for both laboratories and are presented in Table 3-1. 

Sources of error in accuracy can be from inadequate or inconsistent field sampling techniques; 

therefore, sampling will be conducted following established SOPS. The field program is 
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Table 3-1 
Project Chariot Remedial Action Sampling Program 

Quality Assurance Objectives 

Standard Methods for the Lamination of Water and Wastewater, American Public Health Association. 
bPrescribed Procedures for Measurement of Radioact~ky in Drinking Water, U.S. EPA 
'Environmental Measurements Laboratory Procedure Manual HASL-300, U.S. DOE 
dNote: Am-241 cannot be quantified by means of bw-energy gamma spectroscopy due to matrix interference, chemical separation and 
counting by abha spectroscopy will be performed 
mtional Academy of Science 

Parameter Medium 

O K S m  LABORATORY 

Analytiial Method 

Gamma Specmscopy 
(based on Cs-137) 

Analytical Equipment 

Soil Intrinsic Germanium 
Detector 

Gross Alpha 

Grws Beta 

Gamma Spectroscopy 
(based on Cs-137) 

Sr-90 

Pu-239 

~m-241d 

Parameter 

Volatile Organics 

Semivolatile Organics 

Parameter 

Metals 

PCBs 

Typical 
Precision RPD 

Percent 

70-1 30 HASL 300,4.5.2.3' f 30 

Typical 
Accuracy 
Recovery 
Percent 

95 

Soil 
Sediment 

Water 

Soil 
Sediment 

Water 

Soil 

Sediment 

Water 

Biota 

Soil 
Sediment 

Water 
Biota 
Soil 

Sediment 
Water 
Biota 

Soil 
Sediment 

Water 
Biota 

Medium 

Soil 

Soils 

Medium 

Soil 

Soil 

1 pCilg 

OFFSrrE LABORATORY 

Proportional Counter 
Proportional Counter 
Proportional Counter 

Proportional Counter 
Proportional Counter 
Proportional Counter 

Intrinsic Germanium 
Detector 
Intrinsic Germanium 
Detector 
Intrinsic Germanium 
Detector 
Intrinsic Germanium 
Detector 

Proportional Counter 
Proportional Counter 
Proportional Counter 
Proportional Counter 

Alpha Spectroscopy 
Alpha Spectroscopy 
Alpha Spectroscopy 
Alpha Spectroscopy 

Alpha Spectroscopy 
Alpha Spectroscopy 
Alpha Spectroscopy 
Alpha Spectroscopy 

Analytical Egipment 

Gas Chromatograph1 
Mass Spectrometer 

Gas Chromatograph1 
Mass Spectrometer 

Analytical Equipment 

ICP, CVAA 

Gas Chromatograph 

SM711V 
SM 71 10 
EPA 900.0b 

SM 71 10 
SM 71 10 
EPA 900.0 

HASL 300, 4.5.2.3' 

HASL 300, 4.5.2.3 

EPA 901 .I 

HASL 300,4.5.2.3 

EPA904.0 
EPA 904.0 
EPA 904.0 
EPA 904.0 
NASNS 3058' 
NASNS 3058 
NASNS 3058 
NASNS 3058 

NASNS 3006 
NASNS 3006 
NASNS 3006 
NASNS 3006 

Analytical Method 

USEPA 8240 

USEPA 8270 

Analytical Method 

USEPA 600@7KK1 

USEPA 8080 

Conpleteness 
Percent 

Minimum 
Detectable 

Concentration 

f 25 
f 25 
i 25 

f 25 
i 25 
f 25 

f 20 

f 2 0  

520 

fX1 

f 20 
f 20 
f 20 
f 20 

It 25 
f 25 
f 25 
f 25 

i 25 
f 25 
It 25 
f 25 

Typical 
Precision RPD 

Percent 

f 25 

f 50 

Typical 
Precision RPD 

Percent 

f 20 

f 4 0  

75-125 
75-125 
75-1 25 

75-1 20 
75-1 20 
75-1 20 

80-1 20 

80-1 20 

80-1 20 

80-120 

80-1 20 
80-120 
80-120 
80-1 20 

75-1 25 
75-1 25 
75-1 25 
75-1 25 
75-1 25 
75-1 25 
75-125 
75-1 25 

Typical 
Accuracy 
Recovery 
Percent 

59-1 72 

11-142 

Typical 
Accuracy 
Recovery 
Pereent 

80-1 20 

38-131 

95 
95 
95 

95 
95 
95 

95 

95 

95 

95 

90 
90 
90 
90 

90 
90 
90 
90 

90 
90 
90 
90 

Conpleteness 
Percent 

80 

80 

Conpleteness 
Percent 

80 

80 

1 pciig 
1 palg 
4 pCiL 

1 palg 
1 pCilg 
4 pCiL 

0.6 pCilg 

0.6 pCilg 

10 pCih 

To be 
determined 

1 pCi$ 
1 pCitg 
4 pCiL 
1 palg 
1 pCilg 
1 pCilg 

.07 pCiR 
1 pCi1g 

1 pciig 
1 pCilg 

.06 p C i  
1 pCilg 

Practical 
Quantitation 

L i d s  

See Table 7-1 

See Table 7-2 

Method 
Detection 

Limit 

See Table 7-5 

See Table 7-6 
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designed to minimize potential for error. One of the ways error will be-minimized is through 

use of clean sampling equipment. Sampling equipment shall be thoroughly cleaned. The 

sampling equipment shall be surveyed with portable radiation survey instruments and test 

wipes collected and counted to verify cleanliness. Sampling accuracy will be assessed 

through analysis of field and laboratory blanks. 

Quality Control (QC) spike samples shall be analyzed by the off-site laboratory to determine 

the actual accuracy achieved by analytical processes. QC standards will be counted on 

gamma spectroscopy systems to determine accuracy. The on-site laboratory will count a 

Cs- 137 quality control standard, approximately twice the activity of the required detection 

limit between each sample, until it can be determined that the system is not being adversely 

affected by environmental changes. This frequency may be changed with the approval of the 

designated senior analytical advisor and the QAO, following review of the QC data obtained. 

Accuracy data shall be plotted daily on control charts. 

3.3 Representativeness 
Representativeness expresses the degree to which sample data represents a characteristic of a 

population, parameter variations at a sampling point, or an environmental condition (EPA, 

1987). Sample representativeness will be achieved through the definition of a clear and 

consistent sampling program, as presented in the FSP. Sample locations have been chosen to 

satisfy data quality needs for the Project Chariot: 1962 Tracer Study site assessment and 

remedial action, and are also presented in the FSP. The sampling program is designed to 

collect the following 

Samples representative of soil from excavation activities, undisturbed background 
locations, the excavated clean area, and identified test plots 

Surface water and sediment samples representative of conditions in the areas where 
experiments were conducted 

Representative sampling of wastes 

Biological samples representative of selected biota of the Chariot Site environs from 
sampling locations established in earlier studies. 

3.4 Completeness 
Completeness is defined as a measure of the amount of valid data obtained from a 

measurement system compared to the amount that was expected under correct normal 

conditions. 
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Sample data completeness shall be achieved through quality sampling practices and the 

application of appropriate analytical techniques and data documentation. Collocated samples 

shall be collected at each location for environmental and waste samples. Replicate samples 

shall be collected at each biological sampling location and within each sample type. 

Therefore, it is anticipated that a high percentage of completeness is achievable. The 

completeness objectives are presented in Table 3-1 for each parameter and matrix. 

3.5 Comparability 
Comparability is a qualitative parameter expressing the confidence with which one data set 

can be compared with another (EPA, 1987). Each sample type shall be sampled using 

established procedures, and the data obtained from different sampling points shall be 

comparable. Biological samples shall be collected using techniques consistent with studies 

performed during 1959-1961 and shall be comparable to results from those studies. 
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4.0 Field Investigations 

Field investigations for Project Chariot: 1962 Tracer Study site assessment and remediation 

activities include sampling and surveying for radioactivity. The site assessment shall consist 

of biological, sediment, and water sampling, as well as radiological sample screening and site 

survey operations. Remedial activities shall include waste profile characterization, post 

excavation soil sampling of the excavated mound site, and background sampling. The waste 

characterization sample analyses shall include hazardous waste constituents that cannot 

reasonably be excluded as concerns. 

4.1 Sample Collecfion 
Rationale for selection of sampling site and specific procedures for sample collection are 

discussed in the FSP and associated SOPS. Collocated samples shall be collected for soil, 

water, and sediment samples. These samples shall be obtained from each location, and one of 

each pair of samples shall be archived for use as a back-up sample. 

Environmental sample collection data shall be documented on a Sample Collection Log 

(Figure 4-1). Entries to the log shall include those specified in SOP-CHR-02. 

Biological sample collection data shall be documented on a form specific to the biological 

sampling effort (Figure 4-2). 

A description of sample containers, preservatives, and holding times is presented in 

the FSP (Table 6-1). Procedures for sample handling and shipping are provided in more 

detail in the SOP-CHR-01. 

To avoid sample contamination, sample containers will be one- time-use containers. Sampling 

equipment shall be properly cleaned between uses in accordance with SOP-CHR-04. 

4.2 Radiological Monitoring 
The radiological field screening of the mound surface, test plots, and soil samples shall be 

performed in accordance with approved procedures and documented on the Radiological 

Survey form provided in the instrument specific SOP. Procedures shall provide instructions 

for the use of specific instruments required to accomplish these activities. All surveys shall 

be entered on a Radiological Survey Log (Figure 4-3). 
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Environmental Sample Collection Log 
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Figure 4-3 
Radiological Survey Log 
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4.3 Field Activity Documentation 
Complete documentation of field activities, sample collection, and radiation monitoring 

records is required to verify the quality of work performed in the field. Documentation must 

include sufficient, relevant, and accurate detail to establish that requirements were satisfied. 

All documents generated during the Project Chariot: 1962 Tracer Study site assessment and 

remedial action shall be completed with black indelible ink. Mistakes shall be corrected by 

marking one line through the mistake and initialing and dating beside the correction. 

The IT Project Manager, or a designee, shall maintain a bound logbook with consecutively 

numbered pages. Each page shall be dated and signed when completed. Entries shall include 

detailed information on activities performed each day and relevant administrative decisions. 

Each field activity unit shall record details of the activity on a Field Activity Daily Log 

(FADL) (Figure 4-4). 

FADLs shall provide pertinent information on specific field activities. Entries in the log shall 

include those specified in SOP-CHR-02 which include: 

The names and affiliations of field personnel and visitors to the site 

A general description of the day's field activities showing the chronological sequence of 
events. It is preferable to use the military method of noting time (e.g., 9:00 am is 0900 
and 5 0 0  pm is 1700) 

Documentation of weather conditions and any significant changes during the day 

Field equipment calibration data and identification of the standard(s). Alternatively, this 
data may be recorded on a Calibration Log with a reference to the log placed in the 
FADL 

Field measurements, such as temperature, wind speed and direction, and readings from 
personnel safety instruments and monitoring equipment. Measurements must always 
include units 

References to appropriate field data forms for details of each activity performed 

Field equipment identification, such as type, manufacturer, serial number, and model 
number 

Problems encountered 
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Procedure variances 

Corrective actions taken and the result. 

All forms must be signed and dated by the person preparing the record. The form must be 

completed with no blanks left on the form. Not applicable (NA) shall be entered where 

information requested is not applicable to the site or work being performed. 

As part of field activities, photographic and videotape records shall be prepared as described 

in the FSP, Appendix A, SOP-CHR-06, "Field Activity Photographs." Photographs and 

videos should record the significant characteristics of the activity, such as general site layout, 

geologic features, environmental impacts, field equipment, sampling stations, and waste 

containerization. A log shall be kept of photographs and video tapes being made (Figure 4-5) 

with the project number, date taken, and a brief description recorded on the back of each 

photograph or the label of the videotape. 

Completed video tapes shall be sealed with a custody seal and maintained in a controlled 

manner by the originator. Each sealed tape shall be submitted to the Project Manager, or 

designee, for secure filing on the site. The security tape must be initialed and dated by the 

originator. 

Task Supervisors shall review field records for the tasks under their supervision. Reviewed 

records shall be submitted to the Site Files Administrator for maintenance until completion of 

the field program, at which time they shall be transferred to the central project fdes. Records 

shall include the documentation of field activities, sample collection, and monitoring records. 
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Figure 4-5 
Photographic Log 
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5.0 Sample Custody 

Chain-of-Custody (COC) procedures shall be used to create an accurate written record of the 

possession and handling of each sample. SOP-CHR-01, "Sample Control and 

Documentation," provides detailed instructions that must be followed during the collection of 

all Project Chariot: 1962 Tracer Study site assessment and remedial action samples. 

Use of a COC form is required, without exception, to create a traceable written record of the 

sample from the time of collection through laboratory disposal (EPA, 1978). A sample is 

considered in custody if it 

Is in a person's actual possession 
Is in view after being in the person's physical possession 
Was in one's physical possession but is now in a secured area to prevent tampering 
Is in a designated secured area, restricted to authorized personnel only. 

The following forms will be used in conjunction with the COC process for sample tracking 

and field activities. 

Sample Collection Log 
Sample identification labels 
Custody seals. 

5.1 Chain-of-Custody/Request for Analysis Record Form 
Chain-of-Custody/Request for Analysis (COCJRFA) Record forms shall be preprinted with a 

unique COC control number in the upper right-hand corner. The original must accompany 

the samples to the lab, and the duplicate field copy shall be retained by sampling personnel 

and submitted to the project files. An example of the combination COC/RFA form to be used 

for this project is shown in Figure 5-1. 

The COC/RFA shall be initiated by field personnel responsible for collecting and transporting 

samples. The form shall be filled out completely and include the information specified in 

SOP-CHR-0 1. The information includes 

Unique sample number and sample description 
Project name and number 
Date and time of sample collection 
Container type, sample volume, and preservatives used 
Analysis requested 
Signature of sampling team member 
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Laboratory designation and contact 
Chain-of-custody control numbers including carrier/waybill number (if applicable) 
Signature and date of personnel relinquishing or receiving sample custody 
Name and phone number of project contact person 
Possible hazard identification. 

If it is necessary to split field sample sets for shipment to separate laboratories, a new set of 

shipping COC forms must be generated referencing the original field chain of custody. 

Sample information on the original field COC form shall not be deleted, marked out, or 

obscured in any way. The original entry must be referenced to the new COC form. Copies 

of the original field COC forms must be attached to the new shipping COC forms. The 

original field COC form number must be referenced on the shipping COC form. Collocated 

samples shall be documented on COC/RFA forms. Archiving of these samples shall be in a 

secured area to maintain custody requirements. 

5.2 Sample Labels and Identification 
Samples shall be labeled (see Figure 5-2) in the field with a black waterproof marker with the 

sample number, location, time, date, and sampler's initials. If necessary, samples will then be 

taken to a clean, predesignated sample preparation area for permanent labeling with black 

waterproof ink. Sample identification shall include, as a minimum the information specified 

in SOP-CHR-01 which includes the following 

Project name 
Unique sample number 
Sampling location (grid location, excavation locations, and field coordinates) 
Sampling date and time 
Individual performing sampling 
Preservation or conditioning. 

5.3 Custody Seals 
When samples are shipped to the off-site laboratory, they shall be placed in containers and 

sealed with custody seals. Two or more seals shall be placed on each shipping container, 

with at least one at the front and one at the back. These seals shall be located in a manner 

that would indicate if the containers were opened in transit. Clear shipping tape, or 

equivalent shall be placed over the seals to ensure that the seals are not accidentally broken 

during shipment, while remaining visible. Completely covering the seal with this type of tape 

will ensure that the label cannot be peeled off. (See Figure 5-3 for example of custody tape.) 
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5.4 Shipping Procedures 
Samples shall be packed for shipment in containers (sturdy coolers) as follows and 

graphically presented in Figure 5-4. 

Tape the interior and exterior shipping container drain plug so that it will not open or leak 
if samples are broken in transit 

Line the shipping container with a large polyethylene (garbage) bag 

Place a layer of vermiculite (or bubble wrap for solid samples) at the bottom of the 
shipping container 

Verify that the properly completed sample label is attached to each sample container 

Verify that each sample container is in a sealed ziplocB or similar plastic bag 

Place sample containers and with ice packages in baggies andlor Blue iceB sufficient for 
cooling to 4 degrees Celsius ("C) (40" Farenheit ["FJ) in the shipping container 

Pour vermiculite around each sample container to minimize the possibility of breakage 

Place original COC/RFA record in a plastic sealable bag and tape the bag to the inside of 
the shipping container lid 

Secure both ends of the shipping container with clear shipping tape, or equivalent placing 
custody seals beneath tape at opposite ends so that it cannot be opened without breaking 
the seal 

Attach labels with arrows indicating the top side up on all four sides of the shipping 
container 

Notify laboratory when samples are shipped and provide expected delivery date. 

These shipping procedures are for samples that are not considered hazardous and do not meet 

the definition of radioactive materials as defined by DOT 49 C.F.R. Part 173.403 or IATA 

Section 6. 

Specific requirements for handling and shipping of radioactive samples are given by the DOT 

regulations in 49 C.F.R. Parts 170-179 or IATA Section 6. Guidance on radioactive sample 

handling and shipping is presented in the SAP, Appendix A, SOP-CHR-05, "Shipment of 

Remedial Action Derived Waste. " 
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6.0 Calibration Procedures and Frequency 

Measuring and test equipment used on this project shall be calibrated following documented 

and approved procedures. The IT Project Manager is responsible for assuring that all field 

equipment (including monitoring equipment) is in calibration prior to use. 

All test and measuring equipment shall be uniquely identified by the manufacturer's serial 

number, and records shall reference the unique identification. Calibration records for field 

equipment and reference standards shall be kept in the project files. 

Field equipment requiring periodic calibration shall be calibrated by the manufacturer or an 

approved agency using industry standard procedures (e.g., American Society for Testing and 

Material [ASTM]) or manufacturer-recommended methods prior to initiation of field 

activities. Approved procedures shall be used for daily field calibration checks of 

measurement and test equipment. A "calibration check" consists of measuring a reference 

standard and confirming that the response of the instrument is within an accepted range. 

Field calibration checks shall be documented on forms specified by procedure. 

Some of the measuring and test equipment to be used for field investigation or in the 

laboratory will be calibrated as part of its operational use. For this equipment, records of the 

calibrations or checks will be documented as part of the test data, such as on an air 
monitoring log, calibration log, or test data form. 

6.1 Calibration Frequency 
Frequency of calibration is based upon the type of equipment, inherent stability, 

manufacturer's recommendations, national standard recommendations, intended use, effect of 

error on the measurement process, and experience. A list of equipment types and the required 

calibration frequency is provided in Table 6- 1. 

The periodic calibrations shall be accomplished in the weeks just prior to initiation of field 

activities. Calibration checks shall be performed during readiness review activities, at the 

Project Chariot Site, and before use. 
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Table 6-1 

Field Equipment Calibration Frequencies and Standards 

Equipment 

~udlum@ Model 44-9 Geiger-Mueller 
(G-M) Pancake Probe with the ~udlum" 
Model 3 Survey Meter 

Ludlum@ Model 43-5 Al ha Scintillation P Probe with the Ludlum Model 12 Count 
Ratemeter 

Horiba U-10 Water Quality Checker 

Global Positioning System 

Ludlum@ Model 2929143110-1 Smear 
Counter 

Reuter-Stokes pressurized ion chamber 
(PIC) 
Eberline ESP-2 ratemeter with 3 by 
3-inch sodium iodide (Nal) detector 

Canbena Portable Multichannel 
Analyzer (MCA), or equivalent with 3 by 
3-inch Nal detector 

Calibration 
Frequency 

1 year Daily 

1 year Daily 

1 time before use 

Per manufacturer's 
instructions 

I year Daily 

1 year Daily 

1 year Daily 

1 year Daily 

Standards 

Cs-137 for Beta and Gamma 

Th-230 for Alpha 

Autocalibration: Horiba standard phthalate pH solution for all 
tests 

Manual (two-point) calibration (required for new probes): pH 
buffer solutions pH values of 4.0, 7.0, and 10.0 for pH, KC1 
solution for conductivity 

Hydrazine sulfate, deionized or distilled water and 
hexamethylenetetramine for turbidity. 

Deionized or distilled water for turbidity. 

800 NTV standard solution for trubidity spoon 

Sodium sulfite and deionized or tap water for dissolved 
oxygen (DO) zero calibration 

Oxygen-saturated spoon solution for DO spoon calibration 

Any gas mixture or liquid having a stable and known oxygen 
partial pressure for DO and calibration 

Calibrated in accordance with manufacturer's instructions 

Radiation sources: 
Ra-225; Cod0 

Cs-137 for Beta and Gamma 

Cs-137 for Beta and Gamma 
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6.2 Reference Standards 
Equipment shall be calibrated using reference standards having known relationships to 

nationally recognized standards, such as the National Institute of Standards and Technology 

(NIST) standards. Standards must be documented on calibration ceMicates and maintained 

in the project files on site. 

6.3 Calibration Failure 
It is the responsibility of each individual using equipment to check the calibration status of 

the equipment to be used and confim current calibration prior to use. Equipment for which 

the calibration period has expired, equipment that fails calibration, or equipment that becomes 

inoperable during use shall be removed from service, tagged, and physically segregated fiom 

other equipment. Such equipment shall be repaired and/or recalibrated to the satisfaction of 

the Site Supe~tendent prior to being returned to service. 
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7.0 Analytical Procedures 

Table 3-1 lists the individual analytical parameters and their respective minimum detectable 

concentrations for each parameter and matrix. The individual preparation, extraction, and 

analytical methods are described in the laboratory procedures. The parameters and their 

respective analytical methods are also shown in Table 3-1. 

7.1 Laboratory Analysis 
On-site laboratory analyses for Project Chariot 1962 Site Remedial Action shall be direct 

counting of soils by gamma spectral analysis. Off-site laboratory radiological analyses shall 

include gamma spectral analyses for confirmation of on-site laboratory results, gross alpha 

and gross beta counting, and isotopic analysis as indicated from screening results. All waste 

profile characterization analyses shall be performed by the off-site laboratory. 

All analyses, at both on-site and off-site laboratories, shall be performed in accordance with 

written, approved work instructions by trained personnel using properly calibrated equipment. 

A qualified radioanalytical specialist shall be designated and shall be consulted by phone on 

any analytical problems that arise during the project. Any changes to the on-site analytical 

program must be first reviewed and approved by the qualifkd radioanalytical specialist and 

the QAO. 

7.2 Analysis Performance 
The on-site laboratory shall be the responsibility of the Sampling and Analysis Supervisor and 

the Laboratory Group Leader. The Group Leader shall be responsible for the completion and 

review of data sheets and associated calculations. 

The scheduling and execution of the off-site laboratory program shall be the responsibility of 

the Laboratory Director. As part of the testing program, the Laboratory Director or designee 

shall also be responsible for the completion, checking, and organization of laboratory data 

sheets and calculations and reporting of test results to project personnel. 

The generation of laboratory data shall follow a standard laboratory program management 

scheme, which consists of five major areas. Each of these areas are discussed in the 

following sections. 
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7.2.1 Test Program Initiation 
The following information must be communicated to the laboratory contacts prior to 

mobilization of field activities. 

Project requirements and field sampling and laboratory testing data quality parameters, 
including quality level of test data, equipment, test parameters, sampling procedures, 
quality control samples, and test method selection 

Requests for required sample containers 

Preparation of sample containers and preservatives 

Sample shipping containers. 

7.2.2 Sample Receipt 
Upon receipt of samples at the off-site laboratory, laboratory SOP-SL2001, "Chain-of- 

Custody" and SOP-SL2002, "Sample Receipt" shall be followed. This includes 

documentation of the change of custody, and inspection and surveying of the shipping 

containers for radioactive contamination. Confirnation of receipt of samples shall be phoned 

or faxed to the IT Project Manager. 

The on-site laboratory shall use the original COC form to maintain the record of custody 

within the laboratory and shall maintain a log of those samples submitted for analysis. 

7.2.3 Laboratory Testing 
Following log-in of project samples, laboratory personnel shall 

Review holding tirnes and the amount of sample available, and prioritize analyses 

Perform analyses specified by project requirements, within applicable holding tirnes and 
according to accepted procedures (e.g., EPA and ASTM) 

Perform all appropriate quality control checks, including calibration as required by 
procedure 

Record pertinent data and observations on laboratory data sheets. 

Constituents of concern and analytical methods to be used for this project are provided in 

Table 3-1 and Tables 7-1 through 7-4. Instances may arise where high sample concentrations, 
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Table 7-1 
Analytical Parameter List for Volatile organics 

Regulatory Levels (RL) and Practical Quantitation Limits (PQL) 

'EPA Method 8240 

A n W e  

Benzene 

Carbon Tetrachloride 

Chlorobenzene 

Chloroform 

1,2 - dichloroethane 

1,l - dichloroethylene 

Methyl-ethyl-ketone 

Tetrachloroethylene 

Trichloroethylene 

Vinyl chloride 

Table 7-2 
Analytical Parameter List for Semivolatile Organics 

Regulatory Levels (RL) and Practical Quantitation Limits (PQL) 

RL (nrgR) 

0.5 

0.5 

100.0 

6.0 

0.5 

0.7 

200.0 

0.7 

0.5 

0.2 

*EPA Method 8270 
blf m-cresol and p-cresol are unresolved, report total cresol 

A n W e  

oaesol 

mcresol 

paesol 

Cresol a 

1,4 - dichlorobenzene 

2,4 - dinitromluene 

Hexachlorobenzene 

Hexachloro-l,3-butadiene 

Hexachloroeihane 

Nitrobenzene 

Pentachlomphenol 

Qridine 

2,4,5trichlorophenol 

2,4,6-trichlomphenol 

Total Soil Detection 
Linit Equivalent 

( W 9 )  

10 

10 

2000 

120 

10 

14 

4000 

14 

10 

4 

PQL (ms4)a 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.010 

0.005 

0.005 

0.010 

RL (mlk) 

200 

200 

200 

200 

7.5 

0.13 

0.13 

0.5 

3.0 

2.0 

100 

5.0 

400 

2.0 

Total Soil Detection Limit 
Equivalent 

( W g )  

4000 

4000 

4000 

4000 

150 

2.6 

2.6 

10 

60 

40 

2000 

100 

8000 

40 

PQL 
( w ' k g )  

0.66 

0.66 

0.66 

0.66 

0.66 

0.66 

0.66 

0.66 

0.66 

0.66 

3.3 

0.66 

0.66 

0.66 
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Table 7-3 
Analytical Parameter List for Total Metals 

Regulatory Levels (RL) and Method Detection Limits (MDL) 

.Selenium will be analyzed by graphite furnace using EPA Method 7740; Mercury will be analyzed by cold vapor atomic 
absorption with EPA Method 7470; all other metals will be analyzed by inductively coupled plasma-atomic spectroscopy with 
EPA Method 6010. 

Table 7-4 
Analytical Parameter List for PCBs 

Regulatory Levels (RL) and Method Detection Limits (MDL) 

Analyte 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

RL (mg/L) 

5.0 

100.0 

1 .O 

5.0 

5.0 

0.20 

1.0 

5.0 

Equivalent 
Soil RL 
(mgkg) 

100 

200 

20 

100 

100 

4.0 

20 

100 

'EPA Method 8080 

MDL 
(mgkg)a 

50 

1 

1 

2.5 

15 

0.1 

0.3 

100 

Analyte 

Aroclor 101 6 

Aroclor 1221 

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1 254 

Aroclor 1260 

Acceptance Level (ppm) 

50 

50 

50 

50 

50 

50 

50 

MDL (mgkg)a 

1 .O 

1 .O 

1 .O 

1 .O 

1 .O 

1 .O 

1 .O 
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nonhomogeneity of samples, or matrix interferences preclude achieving the state detection 

limits or associated quality control criteria. In such instances, the reason for deviations that 

result in a nonconformance shall be reported on a laboratory nonconformance report (NCR). 

All NCRs shall be communicated to the IT Project Manager verbally and documented in the 

written report. 

7.2.4 Laboratory Data Verification 
Data verification is a systematic process of reviewing a statistically significant portion of the 

data to achieve an acceptable level of confidence that the data are in compliance with all 

relevant criteria. 

Data verification in the off-site lab consists of the following 

(1) Primary Data Verification - the reviewing of a minimum of 20 percent of the data. 
This verification is performed by quWied laboratory personnel other than those 
performing the original work. If discrepancies are identified by this review, internal 
data validation must be performed on all data reports from the sample batch. 

(2) Secondary Data Verification - reviewing 5 percent of the data. This verification is 
performed by Quality Assurance personnel, or other q u a l e d  personnel. If 
discrepancies are determined by this review, internal data validation must be 
performed on all data reports. 

The on-site laboratory sample data shall be reviewed by lab staff not involved in performing 
the work or by the QAO. 

7.2.5 Data Reporting 
Data is released by the off-site laboratory Document Control Coordinator to the Data Entry 

group for compilation on the appropriate report format and electronic data transfer (EDT). 

All data shall be prepared and checked per written approved procedures, which require that 

the draft report be checked by a second person and that 100 percent of the numbers are 

checked. Final release of lab reports is the responsibility of the Laboratory Director. 

When EDTs are prepared, a hard-copy printout of data for each sample shall be generated and 

checked, by 100 percent comparison to the raw data, by a second person that did not enter the 

data. 

The on-site lab data reports shall be reviewed and approved by the Sampling and Analysis 

Supervisor or a designee. 



8.0 Data Reduction, Verification, Validation, and Reporting 

8.1 Data Reduction Verification 
Computations performed on raw data are considered data reduction. This includes, but is not 

limited to, summary tables, statistics (i-e., means, standard deviations, variances, standard 

errors, and confidence limits), and other numerical checks. 

Numerical reduction of data shall be formally checked using the standard IT checkprinting 

process. Check printing must be performed prior to presentation of results. A subsequent 

calculation should not reference or use information from a calculation that has not been 

checked. 

Verification of data reduction is the responsibility of project personnel. Checking must be 

performed by an individual(s) other than the person performing the original work. 

Assignment of a checker must be made by the Project Manager based upon the technical 

complexity of the computation and the experience of personnel performing and checking the 

reduction. 

The data verification process performed by the laboratory shall include reviewing laboratory 

efforts to show that proper analytical methods were used, detection limits were appropriate, 

the data are accurate, the proper number of significant figures were repomd, and the data 

were calculated properly. Data verification must also include a review of analytical 

instrument calibration and ensure that proper standards were prepared and used during 

calibration. Laboratory data shall be reviewed for completeness. All data reduction 

verification shall be documented and maintained in the project files. 

8.2 Calculation Verification 
Documentation of calculation (calculation briefs) shall be legible and in a form suitable for 

reproduction, filing, and retrieval. Documentation must be sufficient to permit technically 

qualified individuals to review and understand the calculation and verify the results. 

In addition to the arithmetic calculation, calculation briefs shall also include backup and 

discussion in sufficient detail to adequately present supporting information and data. 

Calculations should be performed in pencil and shall include the following 
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Date 
Name of person performing calculation 
Statement of calculation intent 
Modeling requirements, if applicable 
Description of methodology 
Assumptions and their justifications 
Input data and equation references 
Numerical calculations, including units 
Results. 

Calculations shall be verified following these specific checkprinting procedures 

The Project Manager assigns checking responsibility to a qualified person. 

The originator supplies the designated checker with a photocopy of the calculation 
package (calculation brief). Originals should not leave the originator's possession until 
they are ready for final signing by the checker. 

The checker marks (highlights) each item, line-by-line on the calculation copy, with a 
yellow marker for all items with which the checker approves or agrees. 

If the checker disagrees, for any reason, the checker crosses through the item with a red 
pen and writes the recommended correction or comment above it. 

The checker signs and dates all pages of the checkprints. 

The checker returns the checkprints to the originator who, in turn, reviews all 
recommended changes. If a disagreement still exists, the originator adds comments to the 
checkprints using a third color, initials and dates the changes, and then confers with the 
checker until all differences are resolved (the Project Manager or Program Manager may 
act as mediator and final authority, if necessary). 

The originator corrects the calculation originals so they agree with the checkprints. A 
one-to-one correspondence between the originals and checkprints must exist. 

The originator gives the originals and checkprints to the checker who compares them to 
verify agreed-to corrections have been made. 

When the checker is satisfied that there is a one-to-one correspondence between 
checkprints and originals and that the calculation brief satisfies the calculation intent, the 
checker signs and dates the originals. 

8.3 Data Validation 
Data validation shall be performed systematically to review data for acceptable data quality 

(DOE, 1991) and shall be reviewed against a set of criteria to provide assurance that the data 



QMjP 
Revision 0 
07/09/93 

Page 39 of 58 

are adequate for their intended use. Data validation consists of data editing, screening, 

checking, auditing, verification, and review (EPA, 1983). Validation must be performed by 

an individual(s) other than the person(s) who performed the original work or specified the 

method. 

Analytical validation procedures for the various analytical levels and parameters shall follow 

the guidelines of the EG&G Rocky Flats, General Radiochemistry and Routine Analytical 

Services Protocol (GRRASP, 199 1) 

The field data validation shall include, but will not be limited to, the following data 

Resumes of the field team to ensure that they are qualified to conduct the sampling 

Results of the field audits or surveillances 

Completeness of the field documentation 

Compliance with SOPS that relate to field sampling 

Verification of the field results recorded in the logbook with the final laboratory reported 
results. 

8.4 Data Reporting 
The laboratory data shall be reported in picocuries per gram @Ci/g) for solids or picocuries 

per liter (pCi )  for liquids for radiological parameters and micrograms per kilogram (pg/kg) 

for nonradiological parameters of the waste characterization analyses. Data must be provided 

in a format easily associated with support documentation, which must be provided with the 

report. Support documentation shall include QC data and must be sufficient for the 

independent data validation process. 

Validation data packages shall include information listed on EG&G GRRASP document 

completeness checklists appropriate for each parameter. 



9.0 Internal Quality Control Checks 

Field sampling and laboratory analytical activities shall include the introduction of QC 

samples. These samples shall be introduced into the analytical stream in order to assess the 

overall data quality developed by the program. The samples will be used to evaluate 

sampling and analytical accuracy and precision, and levels of potential contamination 

introduced by the sampling and analytical effort. The QC samples that will be utilized are 

described below. 

9.1 Quality Control Samples 
QC samples for the Project Chariot: 1962 Tracer Study site assessment and remediation shall 

include field and laboratory duplicates and blanks, and laboratory spikes. Field QC samples 

(blanks and duplicates) will provide an estimate of the error or uncertainty associated with a 

sampling and analysis effort. Laboratory blanks, spikes, and duplicates will provide estimates 

of the error or uncertainty of the analytical activities. 

The following list summarizes each type of QC sample and its quality function. 

Duplicate: Duplicate samples are multiple samples collected at the same location, at the 
same time, using the same sampling technique. Analyses of duplicate samples provide 
information to evaluate the precision of an analytical process and the consistency of the 
sample collection activities. Wide variation in duplicate results indicates a need for 
review of analytical and sampling activities. 

Field Blank: A field blank is a volume/weight of water or solid that is provided by the 
sample collectors to determine the presence of any contamination introduced during 
sampling. Deionized, distilled laboratory water for liquid samples or a purified solid 
matrix for soillsediment samples will be placed into sample containers by the samplers. 
Depending on the nature and extent of the contamination, the samples may be corrected 
for the field blank concentration or the sources resampled. Possible contamination sources 
to be checked, include sample containers, sample storage facilities, field handling 
procedures, and sampling tools. Results will be maintained with the corresponding sample 
and analytical data in the laboratory project records file. 

Matrix Spike: A matrix spike is a separate sample aliquot spiked by the laboratory with 
the analyte of interest to evaluate the effect of the sample matrix on the analytical 
method's accuracy. The results should be summarized on quality control data summary 
sheets for the parameter of interest. Internal spikes of an isotope similar in characteristics 
to the isotope of interest may be used in lieu of matrix spikes if used in each sample. 
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Method Blank: A method blank is a volume of deionized, distilled water processed by the 
same method as the samples with all reagents added. Elevated results of blanks indicate 
contamination introduced within the laboratory from cross-contamination or fiom reagents 
introduced during the process. Results will be maintained with the corresponding sample 
analytical data in laboratory project files. 

Laboratory Control Sample (LCS): An LCS is a spiked blank matrix sample that is 
canied through the entire sample preparation and analysis method. Recovery criteria must 
be met for the analytical results of the batch to be acceptable. 

Split-Sample: A split sample is a sample divided into multiple portions, with each portion 
sent to a different organization or laboratory. Samples should be subjected to the same or 
similar environmental conditions and steps in the testing process. Splits may be 
performed in the field or in the laboratory. A field split sample provides precision 
information about all activities after sample acquisition, including effects of storage, 
shipment, analysis, and data processing; whereas, information on interlaboratory precision 
of sample preparation and analysis is provided by samples split just after they are received 
at the laboratory. 

Surrogate Standards: Surrogate standards are nontarget compounds added to Gas 
Chromatograph (GC) and Gas Chromatograph/Mass Spectrometer (GCNS) standards, 
blanks, and samples prior to extraction or purging, used to monitor the percent recovery 
efficiencies of the sample preparation and analytical procedure on a sample-by-sample 
basis. 

Volatile organic samples will be spiked with 
- 4-bromofluorobenzene (BFB) 
- 1,2-dichloroethane-d4 
- Toluene-d8 

Semivolatile organic samples will be spiked with 
- 2-fluorobiphenyl 
- 2-fluorophenol 
- Nitrobenzene-d5 
- Phenol-d5 
- Terphenyl-d 14 
- 2,4,6-tribromophenol. 

Decachlorobiphenyl shall be used as the primary surrogate for PCB analysis. 
Tetrachlorometaxylene (TCMX) may be used as an alternate. 

Trip Blank: Total organic samples are susceptible to contamination by diffusion of 
organic contaminants into the sample container. Therefore, trip blanks shall accompany 
sample containers during shipment and storage to monitor for possible contamination. 
The trip blanks shall consist of two 40-mQ vials filled with organic free material for each 
batch of sample containers and sample shipments. 
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As part of the analytical QC testing program, the laboratory shall use quality control sample 
results to assess precision and accuracy criteria for each parameter that is analyzed. When 
the analysis of a sample set is completed, the quality control data generated must be evaluated 
based on set criteria. The following criteria shall be used 

Duplicate Sample Evaluation: During sample analysis duplicates shall be used to 
determine the precision of the analytical method for the sample matrix. The duplicate 
results shall be used to calculate the precision as defined by the Relative Percent 
Difference (RPD), where: 

A - B  RPD = - 
A  + B  

x 100 
(- 

2 1 

A = Original Sample Result 
B = Duplicate Sample Result 

For analytical methods that do not have established control limits for precision, RPD may 
be plotted on control charts for each parameter of interest. If the precision value exceeds 
the warning limit for the given parameter, the Quality Control Coordinator must be 
notified. If the precision value exceeds the control limit, the reason for the 
nonconformance must be determined. 

Field or Trip Blank Evaluation: Field blank results shall be evaluated for high readings 
similar to the method blanks. If high blank readings are encountered (i.e., a value 
sufficient to result in a difference in the sample values, if not corrected, greater than or 
equal to the smallest significant digit), the procedure for sample collection, shipment, and 
laboratory analysis shall be reviewed. If the method blanks and the field blanks exhibit 
significant background readings, the source of contamination is probably within the 
laboratory. Sample containers or sample leakage could also be a source of high field 
blank readings. 

Matrix Spike Evaluation: The observed recovery of the spike versus the known 
concentration of the spike shall be used to calculate accuracy as defined by the %R, where 

Oi = Observed Spiked Sample Concentration 
0 s  = Sample Concalmtion 
Ki = Known Chncentratian of Spike 

The accuracy value, %R, shall be plotted on control charts for each parameter of interest. 
If the accuracy value exceeds the warning limit for the given parameter, the Quality 
Control Coordinator must be notified. If the accuracy value exceeds the control limits, the 
reason for the nonconformance must be determined. 
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Method Blank Evaluation: The method blank results shall be evaluated for high readings 
characteristic of background constituents. If high blank values are observed, laboratory 
glassware and reagents should be checked for the constituent and the analysis of future 
samples halted until the system can be brought under control. A high background is 
defined as a background value sufficient to result in a difference in the sample values, if 
not corrected, greater than or equal to the smallest significant digit. 

Surrogate Standard Evaluation: The surrogate standard results shall be compared with the 
true values of the spike and the %R of the analysis determined as an accuracy value. This 
value must meet acceptance limits set and shall be evaluated in accordance with the 
analytical procedures. 

9.2 Field Quality Control Samples 
The minimum frequency for field QC samples shall be one per sample batch or one for every 

20 samples, whichever is greater, for each sampling activity listed by the sample type below 

Field Duplicates 

Waste characterization 
Water sampling 
Sediment sampling 
Soil sampling 
Background soil sampling 
Biological sampling. 

Trip Blanks 

Waste characterization. 

Field Blanks 

Waste characterization 
Water sampling 
Sediment sampling 
Soil sampling 
Background soil sampling. 

9.3 Laboratory Quality Control Samples 

9.3.1 On-Site Laboratory 
The on-site lab shall perform only one analysis, gamma spectroscopy, which requires only 

physical preparation of the sample and direct counting. Therefore, the QC checks required 

shall be limited to verifying the accuracy and precision of the counting system. A mixed 
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gamma calibration standard shall be counted daily prior to counting samples. A Cesium-137 

QC sample, approximately twice the activity of the action level, shall be counted between 

samples to verify that the instrument remains in control for the primary constituent during the 

shift. One in 20 samples shall be counted twice to provided additional precision data. 

9.3.2 Off-Site Laboratory 
The minimum frequency for laboratory QC samples shall be one per sample batch or one for 

every 20 samples, whichever is greater, for each analyte. The laboratory QC samples 

associated with each type of analyses required for this project are as follows 

Radiological Parameters 

Laboratory duplicate 
Method blank 
Matrix spike or internal tracer or LCS. 

Organic Waste Characterization Parameters 

Matrix spike and matrix spike duplicate (per sample delivery group) 
Surrogate standard 
Method blank 
Laboratory duplicate. 

Nonorganic Waste Characterization Parameters 

Laboratory control sample 
Matrix spike 
Method blank 
Laboratory duplicate. 

As part of the analytical quality control testing program, the laboratory shall use QC sample 

results to determine accuracy and precision for each parameter analyzed. The QC data 

generated shall be evaluated based on set criteria as defined in the laboratory QA/QC manual. 



QAW 
Revision 0 
07/09/93 

Page 45 of 58 

10.0 Performance Assessment 

To verify compliance with specific project requirements, QA and project management shall 

perform assessments of work activities, which will consist of an evaluation of procedures, the 

effectiveness of their implementation, and a review of activity documentation. 

10.1 Field Operations Assessments 
The DOE and IT Project Managers shall conduct reviews and assessments of field activities 

to venfj proper implementation of work plans and procedures. These assessments shall be 

documented in memos or surveillance reports and copies submitted to the project files. 

The QAO assigned to the project shall perform surveillances of project activities to verify 

compliance with approved project document requirements. Items to be examined shall 

include the availability and implementation of approved work instructions; calibration, 

maintenance, and operation of equipment; sampling, sample preparation, labeling, packaging, 

storage, and shipping of samples and derived waste; performance documentation and 

checking; and change/nonconformance documentation. Surveillances performed by the QAO 

shall be documented in accordance with the IT procedure ITLV-0203, "Surveillances." The 

responsible management shall be briefed upon completion of the assessment so any required 

corrective action can be initiated immediately. Due to constraints of the project, handwritten 

reports shall be acceptable and shall be filed in the on-site project files. 

10.2 Performance Samples 
The off-site laboratory shall be required to participate in analysis of performance evaluation 

samples in the DOE Environmental Intercomparison Program and EPA Laboratory 

Intercomparison Program. Analysis results shall be compared to predetermined or calculated 

acceptance limits. Records of performance evaluation samples shall be maintained, and any 

problems shall be identified, corrective actions taken, and performance reevaluated prior to 

analysis of additional applicable samples. 
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11.0 Preventive Maintenance and Schedules 

Preventive maintenance schedules must be implemented for both field and analytical 

equipment that is critical to the timely completion of the project. 

Instrument manuals shall be referenced when equipment requires maintenance. Any 
equipment that fails calibration or becomes inoperable during use shall be removed from 

service, tagged, and segregated to indicate that it cannot be used; this equipment shall be 

repaired and recalibrated prior to further use. Records and results of maintenance and 

calibration shall be kept for each instrument. Records shall be maintained by the field office 

or laboratory that controls the equipment. 

11.1 Field Equipment Preventive Maintenance 
Preventive maintenance is the responsibility of project personnel and shall be performed on 

all field equipment prior to use, as required. Each piece of equipment must be checked for 

proper operation and results of checks documented on FADLs. If equipment is battery- 

operated, battery checks must be performed regularly. Appropriate and sufficient replacement 

parts or back-up equipment shall be available so that sampling tasks are not substantially 

impeded or delayed. 

1 1.2 Analytical Laboratory Equipment Preventive Maintenance 
Analytical laboratory equipment preventive maintenance shall be the responsibility of the 

laboratory. At a minimum, the laboratory must have 

Service contracts on all major instruments 
Spare parts as recommended by the instrument manufacturer 
The above items delineated in the laboratory's written QAIQC plan. 
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12.0 Specific Routine Procedures to be Used to Assess 
Data Precision, Accuracy, and Completeness 

Procedures described in this QAPjP shall be strictly followed to maintain a high standard of 

data precision, accuracy, and quality within the field. 

Methods, such as duplicates and performance samples, must be used to evaluate off-site 

laboratory performance. Comparing the concentrations of the various constituents between 

duplicate analyses will indicate the analytical precision. Analytical accuracy shall be checked 

by introducing known standard solutions at the laboratory for analysis. Accuracy may then be 

determined by comparing analytical results with the accepted true value. Accuracy of the 

control samples must be within the accepted accuracy of the method of analysis for the 

analyte of interest (see Table 3-1). Those spikes or audit samples falling outside this range 

shall be brought to the attention of the Laboratory Director for corrective action. Similar 

actions must be taken for duplicates used to establish precision. Completeness shall be 

determined by comparison of the number of samples expected to be collected compared with 

those samples for which acceptable analytical results are received. An objective of 80 percent 

completeness or greater is set. 

Laboratory results shall be checked immediately upon receipt. If there appears to be an error 

in the analyses, the laboratory shall be contacted immediately, and corrective action must be 

taken. L€ the error is typographical, it shall be corrected; if the error is analytical, the analysis 

must be conducted again. If investigation reveals that processes were not in control, 

corrective action shall be taken as outlined in Section 13. 
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13.0 Corrective Action 

The Project Chariot Site Assessment and Remedial Action Project will have several types of 

sampling activities with uncertainties in each area. The on-site laboratory presents many 

uncertainties, as well. Proper control of any needed changes or any nonconformances is 

essential to the success of the project. Deviations may take the form of a technical variance 

or a nonconformance. 

13.1 Change Control 
A project change (or variance) is required when original plans must be altered due to events 

that occur during the work performance. All changes to the sampling program activities or 

the laboratory procedures shall be carefully controlled and documented. Any changes to the 

scope of work that vary from the original SAP must be approved by the DOE and IT Project 

Managers and the QAO. These changes shall be documented in a variance log (Figure 13-1) 

or a procedure change notice as stipulated in the IT Las Vegas Standard Quality Practice 

ITLV-0100. Any changes to the off-site laboratory analytical scope must also be approved by 

the Laboratory Director. All change approvals shall be documented and documentation 

maintained in the project files. 

13.2 Nonconformances/Corrective Action Control 
Nonconformances differ from changes in that they are unapproved deviations from the 

project's written approved plans or procedures, the QAPjP, or the client requirements. A 

nonconformance may be detected by program or project personnel, laboratory personnel, QA 

personnel, subcontractor personnel, or outside auditors. Each nonconformance shall be 

documented by the individual identifying the item or action as nonconforming. Depending 

upon who identifies the occurrence, where the nonconformance occurs, and the nature of the 

nonconformance, it may be documented on nonconformance report forms, audit reports, 

inspection reports, or a Notice of Equipment Failure. 

Nonconformances identified by project field personnel shall be documented on an NCR form 

(Figure 13-2) and submitted to the QAO with a copy to the IT Project Manager. The 

signature of the QAO and the IT Project Manager must be included on a nonconformance 

report. 



m n o t u  
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VARIANCE LOG 

PROJECT NO.: PAGE O F  
PROJECT NAME: DATE: 

APPLICABLE DOCUMENT: 

REQUESTED BY: Date: 
Approved By: Date: 

P r a ~ n l  ran~a.r 

Figure 13-1 
Variance Log 
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1 

Figure 13-2 
Example of Nonconformance Report Form 

Must Correction Be Verified? Yes No 
To Be Verified By: , 
Prepared By: Date: 

Corrective Action Taken: 

Performed By: Date: 
Verified By: Date: 

I 



NONCONFORMANCE REPORT LOG 

Figure 13-3 
Example of Nonconformance Report Log 
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Upon identification of an NCR, the IT Project Manager shall verbally notify the DOE Project 

Manager and shall provide a written report as soon as it is completed. The QAO shall 

maintain a log (see Figure 13-3) of all project NCRs and verify completion of corrective 

actions. If a corrective action cannot be completed by the target date, the IT Project Manager 

shall request an extension from the QAO. This request shall include justification for the 

requested extension. In the absence of an approved extension, if a corrective action target 

date is missed, the QAO shall notify the IT Project Manager. In the event of continued non- 

responsiveness, the QAO shall notify the next higher level of management. 

Laboratory nonconformances shall be documented per the laboratory QA manual requirements 

using approved forms. Lab NCRs shall be submitted to the Laboratory Quality Control 

Coordinator, who shall maintain an NCR log. NCRs occuning in the laboratory must be 

reported to the IT Project Manager and the QAO by the Laboratory Director. 

It is the responsibility of the IT Project Manager and the QAO to not@ appropriate project 

personnel of significant nonconformances. Work shall not proceed on nonconforming items 

or activities until an approved disposition has been obtained and any required corrective 

actions completed. Reworked items must be reexamined in accordance with requirements that 

were applicable to the original item, unless otherwise indicated in the nonconformance report. 

If work on a nonconforming item or activity must continue prior to completion of required 

corrective action, an approved conditional release must first be obtained from the appropriate 

Project Manager or Laboratory Director. The request for conditional release must contain 

documented justification that the following conditions can be met 

The nonconforming item or activity can be corrected at a later date without adversely 
impacting the quality of the final work results. 

The nonconforming item or activity has been evaluated, and any resulting limitations for 
use of the item or activity results have been established and communicated to the 
appropriate personnel. 

Traceability of any nonconforming item can be maintained. 

If, during the management evaluation of a nonconformance, it is determined that a significant 

condition adverse to quality exists, additional controls shall be implemented. Significant 

conditions adverse to quality are those that, if not corrected, would have a high probability of 

causing erroneous project results to be reported and could adversely affect decisions and 
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conclusions based on those results. An example of significant conditions adverse to quality 

are conditions generic in nature to a large number of items or a deficiency in the quality 

program. Such nonconformances shall require the following actions 

The lT Project Manager shall verbally report the nonconformance to the DOE Project 
Manager immediately and in writing within five days. 

The adequacy of the Project Chariot Remedial Action Project requirements shall be 
reviewed for needed modifications to prevent recurrence of the nonconformance. 

Corrective actions shall be completed as soon as is practical after approval has been 
received. 

Completion of corrective actions shall be documented and verified by QA personnel in a 
timely manner. 

The project QAO shall review NCRs for recurring nonconformances. Such incidents shall be 

reviewed by the Project Manager and the QAO to determine the root cause and if changes 

should be instituted in the program or project requirements to prevent recurrence. 
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14.0 Quality Assurance Reports to Management 

The IT QAO shall provide a report to the IT and D O E N  Project Managers at the 

conclusion of the project. The report shall include 

An assessment of analytical and field measurement data accuracy, precision, and 
completeness 

Results of audits and surveillances 

A discussion of significant QA problems and corrective actions taken 

Lessons learned. 

Copies of all surveillance reports shall be provided to the IT Project Manager and the IT 
Program Manager. 
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15.0 Procurement/ltems Control 

Items and services of a technical nature provided to the Project Chariot Site must be of a 

quality compatible with the quality-related requirements of the project. Controls shall be 

established to ensure that correct equipment and services are purchased and that systems are 

in place to track items and confirm the delivery of procured items and services. 

15.1 Procurement 
Procurement documents of technical equipment/supplies shall include the following to ensure 

acceptable and correct purchases. 

Detailed specifications of the item or service, including quantities, units of measure, part 
numbers/descriptions, and price 

Authorized signatures, including the QAO's 

Vendor information, including quote or bid evaluation 

Shipping terms 

Verification of receipt and acceptability. 

Any subcontractors used on this project shall be prequalified by IT'S subcontractor 

prequalification process. Only contractors who have a record of good safety performance, 

adequate insurance coverage, and effective quality practices will be hired. The IT QA 

Manual's Standard Quality Practice, ITCOOS, "Subcontractor Prequalification," shall be used 

for this procedure. 
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Project Readiness 

16.1 Readiness Reviews 
Project readiness shall be assessed at two stages: prior to initial mobilization and again prior 

to mobilization from the Alaskan staging area to the project site. A project kick-off meeting 

will be held in Las Vegas, Nevada, with DOE and IT Project personnel. Project documents 

shall be reviewed, and lines of communications between the organizations and organizational 

authority and responsibilities shall be confirmed. 

Readiness criteria for stage one shall include the following 

Work instructions are adequate and appropriate, and have been formally approved. 

Personnel, equipment, and material resources required are contracted and scheduled. 

Assigned personnel have read project work instructions applicable to their work and have 
been suitably trained and qualified, and documentation is available in project files. 

All personnel training and medical monitoring records have been submitted to the Project 
Health and Safety Manager, reviewed/approved, and transferred to the site project file. 

Internal and external interfaces have been defined. 

Proper work authorizations and work permits have been obtained. 

All test and measurement equipment has been recently calibrated. 

A project kick-off meeting will also be held in Alaska, with all ADEC representatives, 

subcontractor personnel, and other area participants not present for the Nevada meeting, to 

cover the Project Health and Safety Plan requirements. 

Readiness review requirements for stage two include 

Copies of the Site Assessment and Remedial Action Plan, Health and Safety Plan, 
Sampling and Analysis Plan, Quality Assurance Project Plan, and Standard Operating 
Procedures are available for personnel use onsite. 

The Site Assessment and Remedial Action Plan checklist for equipment and materials has 
been completed. 
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The IT Project Manager shall assure the completion of all Site Assessment and Remedial 

Action Plan checklists prior to mobilization to the site. Checklists and reviews must be 

documented and submitted to project files. 

16.2 Personnel Qualification and Training 
Project activities shall be performed by personnel qualified on the basis of education, 

experience, and training. Personnel qualifications shall be evaluated on objective evidence, 
based on the assigned responsibilities and training needs identified. Documentation shall 

include resumes, training records, and certifications and shall be maintained in the project 

files. 

Training shall be provided on project-specific requirements and shall be documented on a 

standard form (Figure 5- 1). Project-specific training shall include orientation to the Sampling 

and Analysis Plan, the Health and Safety Plan, and the Quality Assurance Project Plan as 

appropriate for assigned duties. 

The off-site laboratory training requirements shall be specified in the laboratory QA manual, 

and documentation shall be maintained by the laboratory. Training on project requirements 

shall be conducted and documented. 
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1.0 SCOPE AND OBJECTIVE 

1.1 Scope - This SOP describes the procedures to be used for sample control and 
documentation from preparation stages through shipment of samples. Directions for 
sample screening, packaging and shipping are provided in related SOPs. 

1.2 Objective - The objectives of this procedure are to plan and document sampling 
activities such that the integrity of the sample is protected, that resulting data are 
defensible, and that the quality of the sampling activities can be verified. 

2.0 DEFINITIONS 

2.1 Chain-of-Custody/Reuuest for Analysis (COCIRFA) Form - A printed form that 
accompanies a sample or group of samples as custody of the sarnple(s) is transferred 
from one custodian to the subsequent custodian. One copy of the form must be 
retained in the project file. The record also provides the type of analysis which is to be 
performed on the sarnple(s). 

2.2 Carrier - A person or firm engaged in the transportation of passengers or property. 

2.3 Custodian - The person responsible for the custody of samples at a particular time, until 
custody is transferred to another person (and so documented), who then becomes 
custodian. A sample is considered in your custody if it: 

Is in your actual possession 
Is in your view, after being in your physical possession 
Was in your physical possession but is now in a secured area to prevent tampering 
Is in a designated secured area, restricted to authorized personnel only. 

2.4 May - The word is used to denote permissibility. 

2.5 Sample - A sample is physical representative evidence collected from a facility or the 
environment, that is representative of certain conditions at the point and time that it 
was collected. 
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2.6 Shall - The word shall denotes a requirement. 

2.7 Should - The word should is used when an element is recommended. 

3.0 RESPONSIBILITIES AND QUALIFICATIONS 

3.1 IT Proiect Manager - The IT Project Manager is responsible for assuring the 
implementation of this procedure during the performance of project activities. 

3.2 Sampling and Analysis Supervisor (SAS) - The SAS is responsible for the 
implementation of this procedure. The SAS shall select qualified personnel to perform 
this activity. 

3.3 Qualitv Assurance Officer - The Quality Assurance Officer is responsible for approving 
this procedure and performing surveillances to verify compliance with this procedure. 

3.4 Field Personnel - Field personnel are responsible for meeting the requirements of this 
procedure and for the Site-Specific Health and Safety Plan (SSHASP). 

4.0 MATERIALSIEQUIPMENT AND CALIBRATION REOUIRED 

The following materials are required for this procedure: 

Field forms as listed in Section 7.0 
Insulated coolers 
Ballpoint pen (permanent ink) 
Felt-tip marker pen (permanent black ink) 
Wide-mouth polyethylene containers (0.5, 1, and 2 liters) 
IT custody tape. 
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5.0 METHOD 

5.1 Preparation 

5.1.1 Office 

5.1.1.1 Review the related SOPS listed in Section 8.2 and the SSHASP. 

5.1.1.2 Coordinate schedules/actions with the field staff. 

5.1.1.3 Assemble the equipment and supplies listed in Section 4.0. 

5.1.1.4 Notify the analytical laboratory of sample types, the number of 
samples, and the approximate arrival date. Request sample 
containers based on sample types, and analytical parameters. 

5.1.1.5 For shipping instructions see SOP-CHR-09, Shipment of Samples. 

5.1.2 Documentation 

5.1.2.1 Record results of the equipment checks in the log appropriate for 
types of equipment to be used. 

5.1.2.2 Obtain a sufficient number of the appropriate data collection forms 
(e.g., Sample Collection Logs, and COC/RFA Forms) to record 
data for the length of time field activities are scheduled, plus a 
contingency supply. 

5.1.2.3 Obtain certificates of bottle cleanliness for chemical analyses 
sample containers, as appropriate. 
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5.1.3 Field 

5.1.3.1 Organize sample containers, sample labels, and documentation in 
an orderly, systematic manner that promotes consistency and 
accountability of all data. 

Complete appropriate items before samples are collected (project 
information may be entered during advance preparation). 

5.1.3.2 Record all pertinent information (date, site name, ID number, and 
location) on the Field Activity Daily Log (FADL) and the 
appropriate data forms. Note field conditions, unusual 
circumstances, weather conditions. 

5.1.3.3 Fill out information on the sample identification label and attach 
the label to the appropriate sample container. 

5.1.3.4 Complete initial information required on data collection forms. 

5.2 Operation 

5.2.1 Field Activity Daily Log 

5.2.1.1 Enter all information pertinent to a field activity on a FADL or 
Logbook with consecutively numbered pages. A standard IT 
FADL is provided in Attachment A. The following information 
should be included in the FADL: 

Date. 

Purpose of sampling. 

Name and affiliation of field personnel and visitors to the site. 

Site identification. 
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Any uncompleted work. 

A general description of the day's field activities showing the 
chronological sequence of events. It is preferable to use the 
24-hour time notation (e.g., 9:00 am is 0900 and 5:00 pm is 
1700). 

Documentation of weather conditions and any significant 
changes during the day. 

Field equipment calibration data and identification of the 
standard(s). Alternatively, this data may be recorded on a 
Calibration Log with a reference to the log placed in the FADL. 

Field measurements such as temperature, approximate wind 
speed and direction, and readings from personnel safety 
instruments and monitoring equipment. Measurements should 
always include units. 

References to appropriate field data forms for details of each 
sampling activity performed. 

Field equipment identification such as type, manufacturer, serial 
number, and model number. 

Each page must be signed and dated by the person preparing the 
record. The form must be completed with no blanks left on the 
form. Not applicable (NA) shall be entered where information 
requested is not applicable to the site or work being performed. 

Because sampling situations vary widely, make notes as 
descriptive and inclusive as possible. A person reading the entries . 
should be able to reconstruct the sampling situation from the 
recorded information. Use language that is objective, factual, and 
free of personal feelings or any other inappropriate terminology. 
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5.2.1.3 If anyone other than the person to whom the FADL was assigned 
makes an entry, he/she should date and sign the entry. If a 
mistake is made, draw a single line through the mistake, write the 
new information above the line, and date and initial the change. 

5.2.2 Sarnvle Collection Log - Sample Collection Logs shall be completed as 
samples are collected. Information to be recorded on this form includes: 

0 Unique sample identification number. 

Amount of sample collected. 

Description of sampling point(s). 

Date and time for collection of sample. 

Collector's name(s). 

References to the sampling site (i.e., sketch and base map location or 
photographs). 

Field observations and sampling locations. 

Associated field measurements. 

Method of sample collection, preservation techniques, and any deviations 
or anomalies noted. 

Any uncompleted work. 

Attachment B provides an example of a Sample Collection Log. 

5.2.3 Samvle Labels 

5.2.3.1 Whenever possible, prepare sample labels and affix to sample 
containers prior to field activities. Attachment C provides an 
example of the standard sample label to be used and instructions 
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-- - -  - - 

for completing the labels. All label information may be completed 
during advance preparation except collection date and time and 
collector's name. 

5.2.3.2 After collecting sample, wipe off the exterior of the sample 
containers to remove any moisturelsoil. Add collection date and 
time and collector's name. After assuring that all label 
information is correct and complete, cover label with clear 
strapping tape to protect label. 

5.2.3.3 If for any reason labelling of containers must be performed in the 
field, affx completed label to the container after it has been 
thoroughly cleaned and dried. 

5.2.4 Chain-of-Custodv/Request for Analysis Form 

5.2.4.1 Use the COC/RFA Form to create an accurate written record that 
can be used to trace the possession and handling of the sample 
from the moment of its collection through analysis and 
introduction as evidence. A copy of the standard IT form is 
provided in Attachment D. 

5.2.4.2 When transferring samples, the person relinquishing the samples 
shall sign and record the date and time on the COC/RFA Form in 
the first open space for "Relinquished by." Custody transfers 
made to a sample custodian in the field shall account for each 
sample listed on the form. The person accepting custody of the 
samples shall sign and record the date and time in the space 
labeled "Received by" that corresponds to the space signed by the 
relinquishing custodian. Detailed instructions are provided in 
Attachment D. 

5.2.4.3 The Sampling and Analysis Supervisor is responsible for proper 
packaging and dispatch of the sample(s) to the appropriate 
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5.3 Post Operation 

5.3.1 Field 

5.3.1.1 

laboratory. This responsibility includes filling out, dating, and 
signing the appropriate portion of the COCIRFA Form. 

Send all packages to the laboratory with the COC/RFA Form and 
other pertinent information such as radioactive screening results. 
Retain a copy of these documents at the project site as well as the 
airbill or bill of lading. For packages sent by common carrier, 
retain receipts as part of the permanent chain-of-custody 
documentation. 

Pack samples so that they will not break in shipment. Seal and, if 
possible, lock the package so that any tampering can be readily 
detected. SOP-CHR-09, Shipment of Samples, describes these 
procedures in detail. 

Verify that all sample containers have been correctly identified, 
labeled, and have all necessary information (location, time, date, 
etc.) 

Cross-check filled sample containers in possession against those 
recorded on the Sample Collection Logs. Maintain custody of 
filled sample bottles by keeping them in actual possession, within 
view, locked or sealed to prevent tampering, or store them in a 
secure area restricted to authorized personnel. 

Prepare the samples for transport according to this SOP and 
SOP-CHR-09, Shipment of Samples. 

Complete FADL entries, verify the accuracy of entries, and sign 
and date all pages. 
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5.3.1.5 Verify completeness of COCRFA Form. 

5.3.1.6 Review data collection forms for completeness. 

5.3.2 Field Office 

5.3.2.1 Deliver original forms and FADLs to the IT Project Manager or 
Site Supervisor for technical review. 

5.3.2.2 Contact the analytical laboratory to ensure that samples arrived 
safely and instructions for sample analyses are clearly understood. 
If needed, request additional sample containers from the lab. 

6.0 REQUIRED INSPECTIONIACCEPTANCE CRITERIA 

Sample containers must be inspected upon receipt from the lab to verify the correct number 
and type of containers were received and that all are undamaged. 

7.0 RECORDS 

The following records, generated as a result of implementation of this procedure, shall be 

retained as quality records in accordance with DOE Order 1324.2A, Record Disposition and 
IT QA Program requirements. 

7.1 Field Activity Daily Log 

7.2 Sample Collection Log 

7.3 Chain-of-Custody/Request for Analysis Record Fom 

7.4 Bottle Certification Forms (as appropriate) 
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8.0 REFERENCES 

8.1 Re~uirements and Specifications 

None 

8.2 Related Procedures 

8.2.1 SOP-CHR-02, General Field Instructions 

8.2.2 SOP-CHR-04, Field Decontamination 

8.2.3 SOP-CHR-05, Shipment of Remedial-Action-Derived Waste 

8.2.4 SOP-CHR-06, Field Activity Photographs 

8.2.5 SOP-CHR-07, Sediment Sampling 

8.2.6 SOP-CHR-08, Surface Water Sampling 

8.2.7 SOP-CHR-09, Shipment of Samples 

8.2.8 SOP-CHR- 10, Surface Soil Sampling 

8.3 Other 

None 

9.0 ATTACHMENTS 

9.1 Attachment A - Field Activity Daily Log 

9.2 Attachment B - Sample Collection Log 
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9.3 Attachment C - Sample Identification Label and Instructions for Completing Label 

9.4 Attachment D - Chain-of-Custody/Request for Analysis Form and Instructions for 
Completing Form 
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ATTACHMENT A 

FIELD ACTIVITY DAILY LOG 
(Page 1 of 1) 

m INTERNATIONAL 
TECHNOLOGY 
COPPORAnON 

FIELD ACTIVITY DAILY LOG SHEET 

PROJECT NAME I PqOJECT NO 

I 

I T  PERSONNEL O N  SITE. 1 

VISITORS O N  SITE. 

WEATHER CONDITIONS: 

1 SIGNATURE DATE: 1 
1,1..1.1 

CHANGES FROM PLANS AND SPECIFICATIONS. AND 
OTHER SPECIAL ORDERS AND IMPORTANT DECISIONS. 

IMPORTANT TELEPHONE CALLS 
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ATTACHMENT B 

SAMPLE COLLECTION LOG 
(Page 1 of 2) 

m INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

'SAMPLE COLLECTION LOG 

PROJECT NAME 

SAMPLE LOCATION 

SAMPLE TYPE 

COMPOSITE Y E S  N O  

COMPOSITE TYPE 

DEPTH OF SAMPLE 

WEATHER 

CONTAINERS AMOUNT 
USED I COLLECTED 

PREPARED BY: 
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ATTACHMENT B 

SAMPLE COLLECTION LOG 
(Page 2 of 2) 

LEGEND 

1 A SAMPLE COCLECTION LOO IS TO BE COMPLETED FOR EACH SAMPLE. 

2 ALWAYS COMPLETE BOTH SIDES. IF SECOND SIDE IS NOT USED. DRAW A LINE THROUGH IT AND MARK WA FILL IN CONTROL BLOCK AND 
PREPAREO BY. 

3. ALL ENTRIES ON LOO ARE TO BE COMPLETED. IF NOT APPLICABLE MARK NIA. 

4 DATE USE MONTH/DAYNEAR. 1.E . lOAW65 

L TIME: USE N-HOUR CLOCK. I E.. 1W FOR 6'3s P M 

I 

I 

6 PAGE EACH SAMPLE TEAM SHOULD NUMBER PAGE O F  F O R  THE DAY'S ACTIVITIES FOR ALL SUEETS PREPARED ON A 
SINGLE DAY I E . IF  THERE ARE A TOTAL OF 24 PAGES IINCLUOINO FRONT AND BACK1 NUMBER 1 OF 24 2 OF 24 ETC 

7 SAMPLE LOCATION USE BORING OR MONITORING WELL NUMBER GRID LOCATION ITRANSECTI SAMRING STATION I 0  OR 
COOROINATE TO PHYSICAL FEATURES WITH DISTANCES INCLUDE SKETCH IN COMMENT SECTION IF NECESSARY 

8 SAMPLE TYPE USE THE FOLLOWING - SOIL WATER (SURFACE OR GROUND) AIR (FILTERS TUBES AMBIENT PERSONNEL1 SLUDGE 
DRUM CONTENTS OIL VEGETATION WIPE SEDIMENT 

PREPAREO BY: 

I 

9 COMPOSITE TYPE: I E.. 24-HOUR. LIST SAMPLE NUMBERS IN  COMPOSITE. SPATIAL COMPOSITE 

10 DEPTU OF SAMPLE GIVE UNITS. WRITE OUT UNITS SUCH AS INCHES FEET DON'T USE ' OR - 

I 

I I WEATHER APPROXIMATE TEMP€RATURE SUN AND MOlBTURE CONOlTlONR 

11 CONTAINERS USED LIST E A c n  CONTAINER TYPE AS NUMBER. VOLUME. MATERIAL IE o . 2 .  IL suss 4. )O ML GLASS VIAL. I . 4 m  ML 
PLASTIC I - 1 INCH STEEL TUBE I - 8 OZ GLASS JAR1 

13 AMOUNT COLLECTED. VOLUME IN CONTAINERS 1E.G. 1R FULL). 
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ATTACHMENT C 

SAMPLE IDENTIFICATION LABEL AND INSTRUCTIONS FOR COMPLETING LABEL 
(Page 1 of 2) 

Project Name. Name of project used on project files. 

Project Number. List complete number including phase, task, and subtask, if applicable. 

Sample Number. Use unique sample number as instructed in project work plan. 

Collection DateEime. Date the sample was collected in the form MM-DD-YY (01/01/92) 
and time in format HHMM using 24-hour notation (0925). 

Collector's Name. Name of person(s) collecting sample. 

Sample Location. Site-specific, sampling location, name or number. 

Sample Type/Depth/Description. State matrix; depth from surface, if applicable; and 
description of sample. 

Analyze For. State analyses required. 

Preservative. Give type of preservative used, if applicable, and pH (HNO, to pHs) .  

Bottle - o f .  Number consecutively the containers of same sample for the same 
analysis and state which number of total this one is numbered (1 of 6). 

FilteredINonfiltered. Check one as applicable. 
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ATTACHMENT C 

SAMPLE LABEL 
(Page 2 of 2) 

INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

Project Name 

Project No. 

Sample No. 

Collect~on Date/Time 

Collector's Name 

Sample Location 

Sample Type/Depth/Descr~ption 

Analyze For Preservative 

Bottle of F i l t e r e d  - Nonfiltered 
23-8-85 
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CHAIN-OF-CUSTODYIREQUEST FOR ANALYSIS FORM 
AND INSTRUCTIONS FOR COMPLETING FORM 

(Page 1 of 4) 

INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

Project Name/No. ' 
Sample Team Members 

Profit Center No. 

Project ~ a n a ~ e r  

Purchase Order No. 

ANALYSIS REQUEST AND 
CHAIN OF CUSTODY RECORD 

R e f e r e n c e  Document No. 4 0 4 6 5 2 
P a g e  1 of - 

Samples Shipment Date Bill to? - . .  

Lab Destination ? - - . . . - - . _ - .. - -. - .. . - 
- . - -. - - - . . . - - 

Lab Contact ? . - - - . . . . - -. - . - 
Project Contact/Phone l2 Report to:'O 

Carrier/Waybill No. l3 . . 

Special Instructions: 23 
4' 

i 
2 

Posslble Hazard Identification: 24 
Nowhazard J Flammable J Skln lrntant J Polson B J Unknown J 

Sample Disposal: 25 
Return to Cl~ent J D~svosal by Lab 1 Archive Im0s.l 

Turnaround Time Requ~red: 26 QC Level: 2' 
Normal _l Rush J I J I J 111 J Pmject Spec~fic [specify). 

1. Relinqu~shed by '28 Date: 1 .  Rece~ved by 28 Date: 
t*9naur/an*auml Time: 15lgnaur/ana~nuonl Time: 
2. Relinquished by Date: 
~-rue/nrnr-~ Time: 
3. Relinquished by Date: . 
~sglnur/nrmuumt Time: 

2. Received by Date. 
15gururr/~nlksuon1 Time: 
3. Received by Date: 
l s , ~ ~ ~ ~ / n s h a r n ~  Time: 

Comments: 29 
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IN!SIRUCTIONS FOR COMPLmNG THIS FORM 

I. Prolect N a n u r N u m ~ r :  rcecso tne nameotrneorotecl orcttelr stre ocatlon ~ r c t r e  3tt11wn wumoer otrnsorc~ect tE,-amole. or 321 5: XY: C:omtca: 
Co. WAI 

2. Sample ream Mnnbars: ~ l s t  !he names ot P Ihe mrrnners 01 t3e loam lartnn lre5e ramoles ! e m  feaaer s :ame vrsl 

1. Protlt Center Number: iar  .?Ira cormoanv worh, alo.c.ile Ina or!vrJl.nn orcut cen:af n u o e r  
4. ,Prolect Manager: I4ecoro me oro(act manaoer s I!;ln!o 

5. Bill to: tron.lT oersonnel snotila tnc,care Inr t:nrrr?cl wt:nn auureS5 aria t?s oerson 10 wt3om Ine lnvolce sr~ouo tm saqn t i  :;arsonnnl ,inn I I 
~~acon~ractors S~OUIO 1111 In IT cn~ce reawnstole lor prcvect accc-ntlnq r ~ t  Known1 

6. Purchase Order No.: Non.lT OerSOnnel shoulu use mls soace 10 rworo tne ourc?.ase oroer ncrnber aurncrtzlna me analvsfs 01 these samoces t 1 
Dersonnel an0 I T  SubcOnlraCtOrS snwlo leave ~ h ~ s  soace manr 11 a orotect numoer nas been olven lor blll~na 

7. SampIea Shlpment Date: frmcate me sate lnese sarnoles are snnwea lo Ine taooralorv 

8. Lab Dcst~nat~on: Ino!wle lne tatmrarow deslonereo lor sam0:e sricmenr. 2 ?or .~s l  Fore rnan one lau on 1r.s form cjt. c*naln aerore s=wolno 
zamotes mat Ine lawralow vou are oes~gnat~nq 1s aware 01 me sntomenr ano IS caCaote 01 accealna rnese samote woes an0 nas avatlaole caoacuv 

9. Lab Conoct: G~ve me name or me lamramry contact ~tvp~catly me Lao Prolect Manager1 
10. Sena Lab Rcpon to: Gtve 1he name. aodress a m  ohone numow ot the person 10 receive Ine aata reoon tor mese samples 

11. Requ~rta R e w n  Oale : Aecora !no aare wnlcn you atia Ine iaoorarory conlac! w e  oetermlnea me tesu;:s .NISI oe repone0 &Include vernal or 'Inat 
' E O O ~  as aooroorlarel 

'2. Prolect ContacuPhone: Inmcare me name of Ihs orotect oerson lo oe contacted In case at anv guesttons reoara:no tnese samoles ano tne onane 
-umwr wnere tne conlaa may oe reacned the day me samoles arrtve In me laooratorv. 

13. Carrler~ Wavblll Number: 11 vou ate senotng tne samo*es w a c0mmerc:al car.!eq sucn as A~rmrne or ieaeral Exoress recoro the cour:er clmoanv 
n9me an0 ;re ~avoltl or a1rs111 wumwr under wnch tnese samples ww be sn!ooeo ~E~amote . Fqo.Ex ~5l?i31:7: 

1:. Samole Number: i.5; :ne ccnslete. intoue. men:~!~ca::cn n-rcer cr eacn sar2.d ' ? e x  nunoers mus: corr$swmvlln rhe taenrlttcalton c u l t e r 5  
on me sarnole conlalners an0 the held sample co:lecrlon oacumentisl. 

15. Sample Descr~pttoniType: PrOvlde a shon onyslcal aescrlotlon 01 In@ Samme a m  :ne samole ~ype such as sot1 seotment, sludqe, water. wtw a01 

concentralea waste or outk 

16. Dater l lm Coll.cted: Aecoro date and exact rtme eacn sarnote was colleclea. Use a 24.nour c:och: 1.e ,1645 WI 4 45 D m 
17. Conlalmr Type: lnotcale Ine volume. cclor an0 lvoe ct I re samole wntalnsr u s w  t Examole - 1 gallon amwr glass. 1 tlter clear olastlc 40 nlllll~ter 

cirar at ass^ 
!S. Sample Volume: Esllmare me amount 01 samole In rve cortalner Fcr alr sanotes. ~rxr~ca~e tne volume or ;ir sirnolea. 
19. Preserval~on: Imoicare wnal Iv3e ol oreservatlve. $1 anv. nas oeen use0 tor tP9 samoles ~Examotes . Ce !0 4 C nltnc acla. nyOrocnor!c atlot. 
20. Rwuested resting Program: bsl me anatvses tc oe oenormea on eacn samde cv maroo n m  
21. Cond~tlon on R a e ~ p t :  ??!ore a cus~wv transfer. rne :ntendea reclolent shoula vervv at1 samotes are oresent and sn 9000 wndltton. Th,s column 

C ~ V  be uses ov me recojent ro recoro any aonorrnalnrtes tc-ro at rre tune or ;re translet tczamoles . tar 1.0 cracltw, sarrole bct:le lea<,ng. 

22. Disposal Record No.: L ' s a  Oy the IaWIalorV lo :ecoro reaulslle alswsal ~nlorrnarlon No1 useo when smoles are rerurnea to men1 
23. SpKtel Instruct~onr: use !-IS soace lo record anv soectas lnslructlons to tne tao reaaraino Ihe oracesstnq of trese samoles 

24. Posstble t iuara  Ident~l~cation: !na~cale all nazara classes assoctatea mth lne SampletsI. 
25. Sample D iswwl :  lnalcare now the samoles snouto oe o~sooseo ol lollow~nq analvsts All samodes are neld slr weeNs and then alswseo of urlless 

o:her arrancements tor storage nave men orevlouslv reoursled. Lab wall cnarce lor oacrlna, aoolttonal arcnnoty ana OlSWSal 
26. Turnarouna Time Requlrw: Cneck-Normal or Rush as oelerm8neo oy Ine Prclecl hlanaqer a m  rnn lawrarory con~acl. I3usn sarnoles are Suo~ccl 

:o a surcnarqe. 

27. OC Level: ihese are lrAS GC levels and snould not be confused vttn USEPA Anatvlral Levels 
Levd 1: .-AS standaro oraalce. Use avallaole anatytlcal oroceoures. F:fteen oercent ouat!Iv conrrol iOCl samoles rblanvso~re auolcaret 10: 

every 20 sarnotes. iX: samples mav not oe wnormeo lor a soecllcc orctect ou1 as oan 01 cornplea setsot samoles OC aala not reoonea 
altn analyltcal results. ITAS ouollsnea rares apoly lo c!,enr samoles tesleo 

b v e t  11: 1::e available analvxal mernws. F,f.een oercent OC samores m.ntrrum rhlan8cauotsate~so1hn or Ouatcare so~krt) OC s;rrro,ns ;lrp 
r-z~!cl  or ct,ent.sooattc. OC ;Jmrna?v :Loon Inruoa ###!I' anany~tca~ rbnu.ts :I., mw o:112 dfe I~ IC 'L~W t; I,." I J ~ .  ,;.8nv:tf, ot8lwa a: ro..~, 
Inalvttcal sarnotu. 

Level Ill: !:\as relerenceo reguldtorv oraccaures ana or eslaollsnea verlt~ua orccrauras uslnq conllrmalow '*..crlnlcuus tA*~lhw blank oIu6 20 
Drrcent or low 3 C  summary m~n~murn per ddcn Fatru ;C sumrnarv rrwn suootlea wtln suoooclrq oata '&mere aoollcmle In's 1s 
cSEPA Cantsact Lmorarow ?rcgram ILL?! cat-aoe Lrcnaroe ts accea ano or CC iamoles are ~!nlea a! samole races Costs oaseo 
:n analvllrr orogram reoulred. 

ProJccl-specllic: Dellned .. CIAPIP. Wod~ Plan. or orner s ~ e c ~ l t c  dan or oroceaure. Pro~ect docurnenratton mr;st w suomtnea lo me latmratov WlOre 
begtnnlno worn. Prolect reou~remenn lor OC samoles cannot oe less rnan Level I. 

28. Slgnatures: when reteas~ng cusrwv of tnese samples, use me 'Re~~nouenea By- ssace lo slgn your tutl leaat name, comoanv name. dale ana time 
01 release Atrer verwtnq rnar all samws are present. the person recenvtng the sarnoles must stgn Ine 'Recelvw By soace lo lams custoay of tne 
samples 

29. Comments: Prwme anv amlloonaf exwnstory mtorrnatm mat may m r.clulrsa tExarno~e . samples norea wanqnt In lemwrature cantrollea. 
secure relngeratul. 
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Project Name 

ANALYSIS REQUEST AND Reference Document No.30 
CHAIN OF CUSTODY RECORD [cant.]* Page of 

Project No Samples Shipment Date 
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INSlRUCTlONS FOR COMPLmNG THIS FORM 

14. S.mpM N u m e  us1 tne complete. un~aue. nJent~hcallon number 01 e m  sample. These numoers must wwespOnQ w n  Me Ibentltlcanon numwrs 
on the samoe contamsrs and Me 11816 samoles collecl~on documentlsl. 

15. Swmpm D..niptton/Type: Prwd.  a snon physscal descflDllOn 01 the sawin a m  the samole woe sucn as roll. r W m n t .  sluage, water. w ~ w .  adr. 
mmnnated waste w W I ~ .  

16. DatuTlm Colkc1.d: Record date and exan trme each samwa was ~Hecled. Use a 24.nour e m :  1.e..l645 m t  4:45 0.m. 
17. Contallwr Typo: lndlcale Me volume. color and woe ol the s a W  wntalner used lEaamole - I gallon amb.r plus. 1 l~ler clear plastr 40 rnllltllter 

clear glass). 
18. S.mpl. Volume: Estlmate  he amount of sample In the contamrmr. For alr samples. Indate Ine voturne ot alr srnw 
19. Prematmn: lndlcate whal lype ot presewatw. 1 any. has men used tor the samples ~Eiammes - ce  to 4 C  nltrlc aoa. hydrocnlorlc acml 
20. Reqrm1.d TarUyl Program: LISI me analyra to oe psrfomea on eacn sample oy uwmmcmx. 
21. Condition on Rmipt :  Belore a arstcdy transter. !he n t e m  reaolent snould ver~ly all samples are cfesem and In good condalan. Th~s column 

may oe used by me reaplent lo recoro any aboormallbeS lwnd at me tlme ot me transter IExamDces - pr 116 aaaed. sampre OonY IMaklg). 
30. R e h n n u  Donmm( No. The doarment numoer amanng on pap. 1 Be recarom tor eacn aoonma page. 



INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

- 

ITLV 

STANDARD OPERATING PROCEDURE 

NUMBER: CHR-02 

TITLE: General Field Instructions 

DATE: 

APPROVED DATE: 7- 493 
ITLV Project ~ a & 6 r  

APPROVED: 

CONTROLLED COPY NO. : 

REVISION NO. DATE 



INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ITLV Standard Operating Procedures (SOPS) 
General Field Instructions 

SOP NO . . CHR-02 
Rev . No . . 0 
Date: 7-14-93 
Page 2 of 11 

TABLE OF CONTENTS 

1.0 SCOPEANDOBJECTNE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 

2.0 DEFINITIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.0 RESPONSIBILITIES AND OUALIFICATIONS 3 

. . . . . . . . . . . . . . . . . . .  4.0 MATERIALSEOUIPMENT AND CALIBRATION REOUIRED 4 

5.0 METHOD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.1 Related Procedures 4 

5.2 Preparation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.3 Operation 7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.4 Post Operation 8 

. . . . . . . . . . . . . . . . . . . . . . . . .  6.0 REOUIRED INSPECTION/ACCEPTANCE CRITERIA 10 

7.0 RECORDS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 

8.0 REFERENCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9.0 ATTACHMENTS 11 



INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ITLV Standard Operating Procedures (SOPs) 
General Field Instructions 

SOP NO.: CHR-02 
Rev. No.: 0 
Date: 7-14-93 
Page 3 of 11 

1.0 SCOPE AND OBJECTIVE 

1.1 Scope - To provide field personnel with instructions regarding activities to be 
performed before, during, and after field investigations. 

1.2 Obiective - The collection and documentation of data should be performed as described 
in specific SOPs. These general instructions are intended to supplement the 
information supplied in all sections and appendices of the Site Assessment and 
Remedial Action Plan, associated SOPs and clarify the role of field personnel at this 
remedial action. These instructions will ensure that field personnel take the proper 
precautions to understand the site, the objectives and schedule for the field program, 
their authority, and their responsibilities. 

2.0 DEFINITIONS 

2.1 May - The word is used to denote permissibility. 

2.2 Shall - The word denotes a requirement. 

2.3 Should - The word should is used when an element is recommended. 

2.4 Standard Operating Procedure (SOP) - Defines a task or activity and describes the 
method by which the task or activity must be performed. 

3.0 RESPONSIBILITIES AND QUALIFICATIONS 

3.1 IT Proiect Manager - The IT Project Manager is responsible for assuring the 
implementation of this procedure during the performance of project activities. 

3.2 Quality Assurance Officer - The Quality Assurance Officer is responsible for approving 
this procedure and performing surveillances to verify compliance with this procedure. 

3.3 Site Health and Safety Offier - The Site Health and Safety Officer (HSO) is responsible 
for preparation and modification of the Site-Specific Health and Safety Plan (SSHASP), 
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enforcing the requirements of the SSHASP, evaluating the effectiveness of the 
SSHASP, stopping work as required, and observing on-site project personnel for signs 
of stress, illness, or injury. 

3.4 Field Personnel - Field personnel are responsible for meeting the requirements of this 

procedure and of the SSHASP. 

3.5 Sampling, and Analysis Supervisor (SASl - The SAS is responsible for the 
implementation of this procedure. The SAS shall select qualified personnel to perform 
this activity. 

4.0 MATERIALSIEQUIPMENT AND CALIBRATION REOUIRED 

None 

5.0 METHOD 

5.1 Related Procedures - A review of related SOPs for each task is necessary prior to every 
operation. The related SOPs are listed in Section 8.0. Constant review of the SOPs 
will ensure that the work performed in the field is legally defensible, well documented, 
cost effective, and, in some cases, are important for protecting the environment and the 
health and safety of workers. 

5.2 Preparation 

5.2.1 Office 

5.2.1.1 Personnel should review the Sampling and Analysis Plan (DOE, 
1993) and associated documentation for a specific operation and 
obtain all information related to the purpose and intent of the field 
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program. This may include (but is not limited to) the documents 
listed below. 

The scope of work or sampling plan 
Previous reports related to the site 
Reports related to the area 
Site maps 
Area maps 
Access agreements 
The subcontractor's work plan 
Data collection and equipment checklists 
Associated SOPs 
Collection permits, etc. 

5.2.1.2 Field personnel are expected to maintain a good working 
relationship with the client, co-workers, and subcontractors. 

5.2.1.3 Project information shall be released to the public or press by the 
U.S. Department of Energy (DOE) Project Director &. Other 
project personnel, to whom requests for such information may be 
made, shall refer the question to the appropriate DOE 
representative. 

5.2.1.4 Obtain and test all equipment needed for the task. See equipment 
lists for specific SOPs. 

5.2.1.5 Most sample analyses must be performed within a stringent time 
period. In addition, laboratories are vulnerable to heavy overloads. 
Contact the laboratory before sampling activities begin to ensure 
that the personnel are aware of specific requirements for analysis 
and can complete the work within the holding times based on the 
project sampling schedule. 

5.2.1.6 Prevent delays at the freight office by contacting the carrier before 
arrival with a shipment. The carrier can supply information on 
regulations and specifications for shipping, the address of the 
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nearest delivery office, and the time of the next freight pickup in 
the area. (Note: Due to the remoteness of the Project Chariot Site, 
one IT person will accompany the samples from the site to 
Anchorage or Kotzebue, Alaska, where the samples will be turned 
over to Federal Express for completion of delivery to the 
laboratory. Chain-of-Custody procedures will be maintained 
throughout the delivery.) 

5.2.2 Documentation 

5.2.2.1 Obtain and complete Field Activity Daily Logs (FADLs) and 
appropriate data collection forms. See SOP-CHR-01, Sample 
Collection and Documentation, for an example of a FADL. 
Record all measurements, observations, and instrument readings on 
the forms according to the instructions provided. 

5.2.2.2 Make all entries in black ink that is not water soluble (not a felt- 

tip pen). To change an entry, draw a single line through it, add 
the correct information above it, and initial the change. 

5.2.2.3 Make an entry in each blank. Where there is no data entry, enter 
UNK for Unknown, NA for Not Applicable, or ND for Not Done. 
If any procedure was not performed as prescribed, give the reason 
for the change or omission on the form. Reference all variances 
or nonconformances. Information not provided for on forms 
should be entered in the FADL. 

5.2.3 Field 

5.2.3.1 Check the condition and operation of all supplies and equipment at 
the site. Perform calibration checks as specified in the operator's 
manuals or in the appropriate SOPs. 
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5.2.3.2 Establish exclusion zones, decontamination zones, and any 
necessary barricades to public access. 

5.3 Operation 

5.3.1 The field personnel shall monitor and provide technical direction for the field 
work, logging samples, collecting measurements, and packaging and shipment 
of samples. 

5.3.2 Under direction of the IT Project Manager, field personnel may designate 
sampling locations, types and depths of samples, record procedures, materials, 
and all activities conducted in compliance with the Sampling and Analysis 
Plan (DOE, 1993) and the SSHASP. 

Note: Whenever a sample is collected, a Chain-of-Custody/Request For 
Analysis (COC/RFA) Form must be initiated and a sample identification label 
affixed to the sample container. SOP-CHR-01, Sample Control and 
Documentation, contains examples of these forms and instructions for 
completing the forms. 

5.3.3 Additional duties that the field personnel may perform as assigned by the IT 
Project Manager, are described below. 

5.3.3.1 Record on the FADL, information concerning equipment, 
personnel, site visitors, and activities (start and stop times, supplies 
used, site observations, etc.), as well as weather or other site- 
related conditions affecting the activities. The field personnel 
should note all relevant instructions and information. All 
information pertaining to a field activity shall be entered on a 
FADL with consecutively numbered pages. 

5.3.3.2 Notify the IT Project Manager of daily activities and provide a 
progress report. 
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5.4 Post Operation 

5.4.1 Field 

5.4.1.1 

Complete all data collection forms according to applicable 
instructions as work progresses. 

Observe whether field personnel follow the applicable health and 
safety requirements. If violations occur, the field personnel should 
immediately notify the IT Project Manager and the Site Health and 
Safety Officer and correct the infraction. 

Monitor personnel and equipment for contamination and record 
results on appropriate forms or on the FADL. 

Supervise decontamination of equipment and personnel. Record 
procedures used for decontamination on the FADL. 

Notify the IT and DOE Project Managers of any modification to 
the project documents that may be appropriate. Work not defined 
in the Sampling and Analysis Plan (DOE, 1993) should not be 
initiated without approval of the IT and DOE Project Managers. 

Verify that all equipment is accounted for and decontaminated (see 
SOP-CHR-04, Field Decontamination). 

Restore the site to presampling conditions. Restoration can 
include repair of damage to the land surface, as well as restoration 
anticipated at the time the Sampling and Analysis Plan (DOE, 
1993) was prepared. 

Mark sample locations or survey points with wooden stakes (or 
equivalent) or flags. Write the location ID on the marker or flag 
so that it is readily visible. Use a black marker for marking 
wooden stakes and flags. 
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5.4.1.4 Shipping samples is the last task in most field operations. 
SOP-CHR-01 shall be used as a guide to sample handling and 
documentation. S OP-CHR-09, Shipment of Samples, shall be used 
for screening, packaging and shipping samples. 

5.4.2 Documentation 

5.4.2.1 Record any restoration work on the FADL. 

5.4.2.2 Record any uncompleted work on the FADL. This record may 
include sampling that could not be performed or damage that 
could not be repaired. 

5.4.2.3 Complete FADL entries, verify the accuracy of entries, and sign 
and date all pages. 

5.4.2.4 Review data collection forms for completeness. 

5.4.3 Field Office 

5.4.3.1 Deliver original forms and FADLs to the IT Project Manager for 
technical review. The Project Manager will review and sign the 
forms, as appropriate, and submit them to the project central files 
at the completion of the project. 

5.4.3.2 Inventory equipment and supplies. Repair or replace all broken or 
damaged equipment. Replace expendable items. Return 
equipment to the responsible equipment manager and report 
incidents of malfunction or damage. 

5.4.3.3 If samples have been collected for analysis, contact the analytical 
laboratory to verify that samples arrived safely and instructions for 
sample analyses are clearly understood. 
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6.0 REQUIRED INSPECTIONIACCEPTANCE CRITERIA 

None 

7.0 RECORDS 

7.1 Field Activity Daily Logs 

7.2 Other forms as specified in the activity-specific SOPs. 

8.0 REFERENCES 

8.1 Requirements and Specifications 

U.S. Department of Energy, Nevada Operations Office, July 1993, "Sampling and 
Analysis Plan," Project Chariot: 1962 Tracer Study Site Assessment and Remedial 
Action Plan, Appendix A, DOE/NV/93-085, Las Vegas, Nevada. 

8.2 Related Procedures 

8.2.1 SOP-CHR-01, Sample Control and Documentation 

8.2.2 SOP-CHR-04, Field Decontamination 

8.2.3 SOP-CHR-07, Sediment Sampling 

8.2.4 SOP-CHR-08, Surface Water Sampling 

8.2.5 SOP-CHR-09, Shipment of Samples 

8.2.6 SOP-CHR- 10, Surface Soil Sampling 
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8.3 Other 

None 

9.0 ATTACHMENTS 

None 
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1.0 SCOPE AND OBJECTIVE 

1.1 Scope - This procedure provides instruction for measurement techniques to be used 

when using a large volume scintillation detector (referred to as a Sodium Iodide [NaI] 
Detector for the remainder of the text) for a gamma radiation walk-over survey of the 
1962 Tracer Study Test Plot Area of the Project Chariot Site. 

1.2 Obiective - The objective of this procedure is to provide sufficient direction to allow 
qualified individuals to perform uniform and reliable radiation surveys of a defined 

area. 

2.0 DEFINITIONS 

2.1 Calibration - The check or correction of the accuracy of a measuring instrument to 
assure proper operational characteristics. 

2.2 Rectilinear - Moving or forming a straight line. 

2.3 Reproducible geometry - A spatial configuration of a radiation detection instrument, in 
relation to a source, that is specified in sufficient detail to allow each source check 

performed to obtain comparable results. 

2.4 Shall- The word shall denotes a requirement. 

2.5 Should - The word should is used when an element is recommended. 

2.6 Sodium Iodide (NaI) Detector - A scintillation crystal device which is very effective in 
the detection of gamma radiation. 

3.0 RESPONSIBILITIES AND QUALIFICATIONS 

3.1 IT Proiect Manager - The IT Project Manager is responsible for assuring the 
implementation of this procedure during the performance of project activities. 
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3.2 Sam~lina and Analysis Suuervisor (SASl - The SAS is responsible for the 
implementation of this procedure. It is the responsibility of the SAS to select personnel 
that are experienced with this procedure and NaI detectors to perform this activity. 

3.3 Quality Assurance Officer - The Quality Assurance Officer is responsible for approving 
this procedure and performing surveillances to verify compliance with this procedure. 

3.4 Field Personnel - Field personnel are responsible for meeting the requirements of this 
procedure and the Site-Specific Health and Safety Plan (SSHASP). 

4.0 MATERIALSIEQUIPMENT AND CALIBRATION REQUIRED 

Site map 
Weighted flags 
Surface Measurements Field Log 
Eberline ESP-2, or equivalent 
3- by 3-inch Sodium Iodide (NaI) Detector 
Canberra Multichannel Analyzer (MCA), or equivalent 
External frame backpack 
Batteries 
Radiation Check Source 
Lead shield for NaI Detector 
Adjustable tie-down straps 
Wallcing/support stick 
Field Activity Daily Log (FADL). 

4.2 Calibration Required 

4.2.1 The instruments being used shall be calibrated prior to use at least annually 
and have a current calibration certificate. 

4.2.2 Any instrument exceeding the stated calibration expiration date shall not be 
used and shall be tagged "out of service". 
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4.2.3 Operational and source checks shall be performed and recorded before and 
after an instrument is used. Refer to SOP-CHR-14, Operation of a 
Multichannel Analyzer, and SOP-CHR-15, Operation of a Mobile Sodium- 
Iodide Detector System. 

5.0 METHOD 

5.1 Instruments 

5.1.1 Two NaI systems will be used for the walk-over surveys. Both systems will 
use a 3- by 3-inch NaI cylindrical detector that is shielded with a lead canying 
shield. 

5.1.2 The first system will couple the NaI detector with an Eberline ratemeter 
Model ESP-2 (referred to as ESP-2 system for remainder of text). The ESP-2 
system will be used to collect background readings, walk-over readings and 
grid-node readings (which will be used to correlate with PIC readings 
[SOP-CHR-17, Correlation of Sodium Iodide Readings with Pressurized Ion 
Chamber]). The operation of this instrument is explained in SOP-CHR-15. 

5.1.3 The second system will couple the NaI detector with a Canberra, Multichannel 
Analyzer (referred to as an in-situ NaI system for the remainder of the text). 
The in-situ NaI system will be used to collect background readings and collect 
in-situ measurements. The in-situ measurements will be used to determine the 
concentration of selected radionuclides in order to assess whether or not soil 
sampling or remediation should take place. The operation of this instrument is 
explained in SOP-CHR- 14. 
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Walk-over Survey 

5.2.1 If the instrument is properly calibrated and in proper working order, proceed 
to the assigned grid area (refer to SOP-CHR-12, Visual Inspection and 
Documentation of Test Plots) and begin counting in normal ratemeter mode. 

5.2.2 Record the count rate detected at each grid comer with the ESP-2 system. 
This measurement should be collected at approximately 1 meter from the 
ground. Transfer this count rate to the Surface Measurements Field Log 
(Attachment A). 

5.2.3 Prior to using the ESP-2 system to collect readings, the ESP-2 alarm setting 
will be adjusted to alarm at levels greater than the 95 percent lower limit of 
detection (LLD) for Cesium- 137 (refer to SOP-CHR- 16, Determination of 
Lower Limits of Detection) so that during walk-over surveys, areas that cause 
the ESP-2 alarm to go off will be marked by a weighted flag. 

5.2.4 Use two people for the following steps: 

5.2.4.1 Place backpack on back and adjust to comfortable position. 

5.2.4.2 Suspend ESP-2 ratemeter from front using backpack straps. Drape 
cables to detector locations and away from arm swing. 

5.2.4.3 The person wearing the backpack should support herselfhimself 
with a walking stick while second person handles and connects 
detectors. The second person shall adjust the detectors to 1 meter 
above ground. 

5.2.4.4 The second person shall response-check detectors. 

5.2.4.5 Enter time, date and location on the Surface Measurment Field 
Log. 
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5.2.4.6 The two-person team shall walk the designated pattern at 
approximately 1 meterfsecond using walking sticks at all times. 

5.2.4.7 The two-person team shall take a 2-minute rest every 10 minutes. 
The surveyor shall not exceed 2 hours of canying the backpack 
without a 1 hour break. Rest 1 hour between each 2 hours or 
rotate personnel. 

5.2.4.8 If alarm sounds, the team shall walk six steps in the pattern 
beyond alarm point and return over same path. If alarm fails to 
sound on second pass, the team shall walk to six steps beyond, 
then continue (crossing the point again) along original path. If an 
alarm sounds two out of three times, the team shall flag the 
location and note it on their log. The in-situ NaI system will be 
used at this location to collect measurements per SOP-CHR-14. 

5.2.5 After walk-over of a grid is completed, the ESP-2 system survey results will 
be logged on the Surface Measurements Field Log. 

5.2.6 Return to each location which has been flagged and perform a systematic 
survey beginning at the flag and working outward to determine the areal 
extent of the elevated reading. This should be performed with the ESP-2 
system surveying near the ground surface. 

5.2.7 Record the approximate location and areal extent of the elevated reading on 
the Surface Measurements Field Log. 

5.2.8 Using the in-situ NaI system, hang the NaI detector 1 meter from ground 
surface above the flagged area. The NaI detector will be hung using a tripod, 
and the in-situ NaI system's MCA will record a 10-minute measurement at 
this area. Refer to procedure SOP-CHR-14 for data interpretation. 

5.2.9 Record the in-situ NaI system measurement for Cs-137 on the Surface 
Measurements Field Log. 
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5.2.10 If the measurement of Cs-137 is above the 95 percent LLD, then collect soil 
samples as outlined in SOP-CHR-10. 

6.0 REOUIRED INSPECTIONIACCEPTANCE CRITERIA 

Calibration check measurements of radiation survey instruments must be within three standard 
deviations of the mean. If two consecutive measurements fall outside this limit, the 
instrument must be taken out of service until it is recalibrated. 

7.0 RECORDS 

The following records, generated as a result of implementation of this procedure, shall be 
retained as quality records in accordance with DOE Order 1324.2A, Records Disposition and 
IT QA Program requirements. 

Surface Measurements Field Log 

8.0 REFERENCES 

8.1 Reauirements and Specifications 

8.1.1 American National Standards Institute, Report No. ANSI N323-1978, 
"Instrumentation Test and Calibration," 1978. 

8.1.2 United States Department of Energy," Draft - Environmental Implementation 
Guide for Radiological Survey Procedures," 1992. 

8.1.3 Eberline Ratemeter Model ESP-2, or equivalent, Instruction Manual 

8.1.4 Canberra Portable MCA, or equivalent, Lnstruction Manual 



INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ITLV Standard Operating Procedures (SOPS) 
Walk-over Surveys Using A Large Volume Scintillation Detector 

SOP NO.: CHR-03 
Rev. No.: 0 
Date: 7-14-93 
Page 9 of 10 

8.2 Related Procedures 

8.2.1 SOP-CHR-10,SurfaceSoilSampling 

8.2.2 SOP-CHR-12, Visual Inspection and Documentation of Test Plots 

8.2.3 SOP-CHR- 14, Operation of Multichannel Analyzer 

8.2.4 SOP-CHR- 15, Operation of Mobile Sodium-Iodide Detector System 

8.2.5 SOP-CHR-16, Determination of Lower Limits of Detection 

8.2.6 SOP-CHR-17, Correlation of Sodium Iodide Readings with Pressurized Ion 
Chamber 

8.2.7 SOP-CHR- 1 8, Daily Source and Background Checks 

8.3 Other 

None 

9.0 ATTACHMENTS 

Attachment A - Surface Measurements Field Log 
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ATTACHMENT A 

SURFACE MEASUREMENTS FIELD LOG 
(Page 1 of 1) 

Surface Measurements Field Log 

CHARIOT SITE Surtace Measurements FeM Log 

E 
CPM I 

DATE: I 
AREA: 

SURVNORS: 
RK;ORDED BY: 
BACKGROUND: 

SCALER MODEL: ESP-2 SERIAL NO.: 
PROBE MODEL: Nal SERIAL NO.: 
MCA MODEL: SERIAL NO.: 
PROBE MODE: Nal SERIAL NO.: 

TIME: ' 

COMMENTS: 
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1.0 SCOPE AND OBJECTIVE 

1.1 Scope - This procedure provides the methods for the decontamination of field 

equipment potentially contaminated during sample collection and through use of 

excavation/removal equipment for conducting field investigations at the 1962 Tracer 

Study Test Plot Area of the Project Chariot Site. 

1.2 Obiective - The objective of this procedure is to provide guidelines to maintain a clean 

working environment for the safety of all field personnel and to not introduce part of 

one sample into a second sample during sample collection and or storage by ensuring 

that field equipment is properly decontaminated. 

2.0 DEFINITIONS 

2.1 Cross-contamination - A type of positive contamination caused by the introduction of 

part of one sample into a second sample during sampling or storage. 

2.2 dpm - disintegrations per minute; a unit used to measure radioactivity. 

2.3 Mav - The word mav is used to denote permissibility. 

2.4 Shall - The word denote a requirement. 

2.5 Should - The word should is used when an element is recommended. 

3.0 RESPONSIBILITIES AND OUALIFICATIONS 

3.1 IT Proiect Manager - The IT Project Manager is responsible for assuring the 

implementation of this procedure during the performance of project activities. 
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3.2 Health and Safety Officer - The Health and Safety Officer (HSO) is responsible for 

verifying the implementation of this procedure. 

3.3 Sampling and Analysis Supervisor (SAS) - The SAS shall select qualified personnel to 

perform this activity. 

3.4 Quality Assurance Officer - The Quality Assurance Officer is responsible for the 

development and maintenance of this procedure. 

3.5 Field Personnel - Field Personnel are responsible for meeting the requirements of this 

procedure and the Site-Specific Health and Safety Plan (SSHASP). 

4.0 MATERIALSIEOUIPMENT AND CALIBRATION REOUIRED 

See Attachment A for complete list. 

4.2 Calibration 

The smear counter shall be calibrated by an external agency annually, and source 

checks shall be performed at the beginning and end of shift as a minimum and as 

necessary during the shift. 
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5.0 METHOD 

5.1 Preparation 

5.1.1 Office 

5.1.1.1 

5.1.2 Field 

Review the SOPs listed in Section 8.0 and the SSHASP. 

Coordinate schedules/actions with the field staff. 

Assemble the equipment and supplies listed in Attachment A. 

Verify the proper operation of all decontamination equipment. 

Assemble containers and equipment for decontamination. 

Assemble decontamination pad inside the Contamination 

Reduction Zone (CRZ). See Attachment B for layout. 

An equipment decontamination pad will be constructed in the CRZ 

using 60-millimeter (mils) polyethylene sheeting and wooden 

railroad ties (6- by 6-inch). An area of an approximate size of 10 

feet by 10 feet will be identified within the CRZ. The 

polyethylene sheeting will be placed directly onto the ground 

surface with the wooden railroad ties serving as a berm on all four 

sides. The lower sheeting will be wrapped around the boards and 

will be overlain by a second layer of polyethylene sheeting to 

provide containment. A layer of granular absorbent material will 

be applied over the sheeting to absorb the liquid generated by the 

decontamination process. Upon completion of the 
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decontamination process, additional absorbent material will be 

added, as necessary, to remove all free water within the 

decontamination pad. The contents of the pad and the sheeting 

will be manually loaded into B-25 LSA containers (90 cubic-foot 

capacity metal boxes) for disposal. 

5.2 Operation - The extent of known contamination determines the extent to which 

equipment must be decontaminated. If the extent of contamination cannot be readily 

determined, clean the equipment on the assumption that it is contaminated until enough 

data is available to allow an accurate assessment of the level of contamination. 

Perform decontamination in the same level of protective clothing as sampling activities, 

unless a different level of protection is specified by the HSO. 

5.2.1 Decontamination of Equipment 

5.2.1.1 Remove excess soil from equipment by scraping with trowel, or 

other tool, and place excess soil next to the sample excavation 

location. 

5.2.1.2 Residual soil should be wiped off equipment with a paper towel. 

5.2.1.3 Survey towel with radiation instrument (Refer to SOP-CHR-27, 

Operation of the Geiger-Mueller [G-MI [Pancake] Detector and 

Survey Meter). 

5.2.1.4 If count rate is in excess of 100 counts per minute above 

background count rate with the Geiger-Mueller (G-M) detector, 

then place towel in plastic bag for "contaminated" trash. 

5.2.1.5 If not, then place towel in "clean" trash bag. 
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5.2.1.6 Use smear and wipe equipment along the equipment's soil contact 

surfaces. (Refer to SOP-CHR-26, Smear Sample Collection and 

Analysis.) 

5.2.1.7 The smear will be analyzed qualitatively according to 

SOP-CHR-26 with the G-M detector. 

5.2.1.8 Survey the smear with the G-M detector and if count rate is in 

excess of 100 counts per minute above the background count rate, 

then place smear in "contaminated" trash and repeat steps 5.2.1.2 

through 5.2.1.6 until clean. 

5.2.1.9 If smear is "clean", then place it in clean trash, and equipment can 

be reused. 

5.2.1.10 If after several cleanings the equipment is still not "clean", put it 

in "contaminated" trash if it is disposable, or put in separate bag to 

be taken to decontamination pad for cleaning. 

5.2.2 Heavy Equiument Decontamination 

5.2.2.1 Remove excess soil by scraping with trowel, or other tool, and 

place excess soil next to the sample excavation location. 

5.2.2.2 Move equipment to decon pad. 

5.2.2.3 Clean equipment with steam cleaner and other appropriate tools 

such as brushes. 

5.2.2.4 Verify that equipment has been appropriately cleaned by surveying 

it with G-M detector; if count rate is greater than 100 counts per 
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minute above the background count rate, then repeat 5.2.2.3 until 

survey is less than 100 counts per minute above background. 

5.2.2.5 After steam cleaning, allow equipment to air dry. 

5.2.2.6 Store polyethylene sheeting used in decontamination of equipment 

until next use. 

Wipe samples will be taken in accordance with the SSHASP at 

pre-determined locations for each piece of equipment. The wipe 

samples will be analyzed onsite utilizing the methods specified in 

the SSHASP. In the event that the analysis results indicate levels 

exceeding those identified in the SSHASP (which are U.S. 

Department of Energy [DOE] release values specified in DOE 

Order 5480.1 I), the decontamination process will be repeated until 

the specified level is achieved and approved and certifkd by the 

HSO and the IT and DOE Project Managers. 

5.2.2.8 At the completion of all field activities, disassemble the 

decontamination pad and manually load the contents into the B-25 

LSA containers for disposal. 

Documentation - Radiological measurements will be documented on 

Radiological Survey Log (Attachment C) will include the following: 

Results from smear counter 

Results of radiation surveys of decontaminated equipment 

Approximate radiological activity of soil and equipment that could not be 
decontaminated 

Approximate volume of waste that may be disposed of as radioactive. 
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5.2.4 Office 

5.2.4.1 Deliver Field Activity Daily Forms (FADLs) (see SOP-CHR-0 1, 
Sample Collection and Documentation) and other pertinent field 
documents to the IT Project Manager for technical review. 

5.2.4.2 Inventory equipment and supplies. Repair or replace all broken or 
damaged equipment. Replace expendable items. Return 
equipment to the equipment manager and report incidents of 
malfunction or damage. 

6.0 REQUIRED INSPECTION/ACCEPTANCE CRITERIA 

Decontaminated equipment wipe-sample results shall not exceed activity levels/concentrations 
stipulated in DOE Order 5480.1 1. If these levels are exceeded, the equipment must be 
disposed as radioactive waste. 

7.0 RECORDS 

The following record, generated as a result of implementation of this procedure, shall be 
retained as a quality record in accordance with DOE Order 1324.2A, Record Disposition and 
IT QA Program requirements. 

7.1 Field Activity Daily Log 

7.2 Radiological Survey Log 

8.0 REFERENCES 

8.1 Requirements and Suecifications 

8.1.1 U.S. Department of Energy, Nevada Operations Office, 1993, Sampling and 
Analysis Plan," Appendix A, Project Chariot: Remedial Action Plan, 
DOE/NV/93-085, Las Vegas, Nevada. 
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8.1.2 DOE Order 5480.1 1 "Radiation Protection for Occupational Workers". 

8.1.3 U.S. Department of Energy, Nevada Operations Office, July 1993, Project 
Chariot: 1962 Tracer Study Site Assessment and Remedial Action Plan, 
DOE/NV/93-085, Las Vegas, Nevada. 

8.2 Related Procedures 

8.2.1 SOP-CHR-01, Sample Collection and Documentation 

8.2.2 SOP-CHR-02, General Field Instructions 

8.2.3 S OP-CHR-05, Shipment of Remedial- Action-Derived Waste 

8.2.4 SOP-CHR-26, Smear Sample Collection and Analysis 

8.2.5 SOP-CHR-27, Operation of the Geiger-Mueller (Pancake) Detector and Survey 
Meter 

8.3 Other 

None 

9.0 ATTACHMENTS 

9.1 Attachment A - Equipment and Supplies 

9.2 Attachment B - Decontamination Area Layout 

9.3 Attachment C - Radiological Survey Log 
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ATTACHMENT A 

EQUIPMENT AND SUPPLIES 
(Page 1 of 1) 

The following equipment and supplies are required to perform this procedure: 

B-25 LSA containers (90 ft3 capacity metal boxes) 
Field Activity Daily Logs 
Polyethylene sheeting (60-mil, 240-300 ft?) 
Wooden railroad ties (6-inch by 6-inch by 10 ft, 4 each) 
Steam cleaning equipment 
Paperlcloth smears 
Smear counting equipment 
Paper towels or paperlcloth wipes 
Plastic garbage bags 
Radiation survey equipment (i-e., Geiger-Mueller Detector) 
Brushes 
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ATTACHMENT B 

DECONTAMINATION AREA LAYOUT 
(Page 1 of 1) 
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ATTACHMENT C 

RADIOLOGICAL SURVEY LOG 
(Page 1 of 1) 

RADIOLOGICAL SURVEY LOG 
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1.0 SCOPE AND OBJECTIVE 

1.1 Scope - This procedure provides the requirements for the completion of the 
documentation for transporting remedial-action-derived waste from the Project Chariot 
Site. These waste materials may or may not meet the U.S. Department of 
Transportation (DOT) definition of a radioactive material, depending upon 
characterization results. In any case, the wastes will be shipped to an appropriately 
licensed facility for final disposition. 

This procedure discusses the requirements for shipping waste as both radioactive and 
nonradioactive. For radioactive shipments, this procedure addresses the requirements 
for shipping limited-quantity (the least restrictive shipping classification) radioactive 
materials. Should activity measurements exceed the limits for a limited quantity, 
revision to this procedure shall be required. 

1.2 Obiective - The objective of this procedure is to provide instructions for shipping 
remedial-action-derived waste materials in a manner that promotes the safe 
transportation of project waste and assures compliance with DOT regulations for such 
materials. 

2.1 A, - The maximum activity of radioactive material (normal form) permitted in a Type 
A package. The A, values for various radionuclides are listed in Title 49 C.F.R. Part 
173.435 or may be calculated using methods described in Part 173.433. 

2.2 Limited Ouantitv - A quantity of radioactive material not exceeding the material 
package limits specified Title 49 C.F.R. Part 173.423 and that conforms to the 
requirements specified in Title 49 C.F.R. Part 173.421. (These limits and requirements 
are discussed in Section 5.0.) 

2.3 & - The word mav is used to denote permissibility. 
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2.4 Radioactive Material - Material having a specific activity greater than 2,000 picocuries 
per gram (pCi/g) for soils or 2,000 picocuries per liter @Ci/L) for water. 

2.5 Shall - The word denotes a requirement. 

2.6 Should - The word should is used when an element is recommended. 

2.7 Floor DW@- Packaging material used to absorb any excess moisture that will be in 
the soil. 

3.0 RESPONSIBILITIES AND QUALIFICATIONS 

3.1 IT Proiect Manager - The IT Project Manager is responsible for assuring the 
implementation of this procedure during the performance of project activities. 

3.2 Sampling and Analysis Supervisor (SAS] - The SAS is responsible for the 
implementation of this procedure. The SAS shall select q u a l e d  personnel to perform 
this activity. 

3.3 Field Personnel - Field personnel are responsible for meeting the requirements of this 
procedure and the Site-Specific Health and Safety Plan (SSHASP). 

3.4 Oualitv Assurance Officer - The Quality Assurance Officer is responsible for approving 
this procedure and performing surveillances to verify compliance with this procedure. 

4.0 MATERIALSJEQUIPMENT AND CALIBRATION REQUIRED 

4.1 Materials 

Waste Packages 
Filter paper/cloth for sample smears 
Waste manifestbill of lading 
Field Activity Daily Log (FADL) 
Labels stating "Radioactive" 
Floor Dry@, absorbent material 
2-inch red tape 
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4.2 Eauipment and Calibration 

4.2.1 Ludlum Model 2929 dual channel scaler with Ludlum Model 43-10-1 
Alpha/Beta/Gamma smear counter, or equivalent. This instrument shall be 
calibrated every six months. 

4.2.2 Ludlum micro-R meter, or equivalent. This instrument shall be calibrated 
every six months. 

5.0 METHOD 

5.1 Determine the radionuclides of concern and their activity concentrations in the waste. 
If less than 2,000 pCi/g, ship the materials as nonradioactive. If nonradioactive, 
proceed to step 5.1 1. If greater than or equal to 2,000 pCi/g, determine the proper 
shipping classification. 

5.2 Determine the A, value of the mixture of radionuclides (Attachment A provides 
relevant sections of 49 C.F.R. 173.433). For this project, it can be assumed that the 
identity and activity of each radionuclide is known either by laboratory analysis, 
estimate based on process knowledge, or field measurements. For a mixture of 
radionuclides where the identity and activity of each is known, use the following to 
determine the A, value for the mixture. 

5.2.1 The permissible activity of radionuclide R,, R,, . . . R,, must be such that F, + 
F2 + . . . F, is not greater than unity when: 

Total Activity of R, 
F, = 

A2(R1) 

Total Activity of R, 
F, = 

A2(R2) 
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Total Activity of Rn 
Fn = 

A2(Rn) 

Where A, ( R,, R,, . . . R,,) is the value for the nuclide R,, R,, . . . %. 

Example: A waste package contains Cs-137 at 3,000 pCi/g and mixed fission 
products (MFP) at 8,000 pCi/g. 

Cs-137 A, = 10 Ci 
MFP A, = 0.4 Ci 

Assume the waste material contained in a box weighs 9,000 pounds (lbs) 
(4.086 x lo6 grams [g]). The maximum quantity (in grams) of this material 
allowed in a Type A package is calculated as: 

g, = 4.93 x 107g of this material is allowed in a Type A package. 

The 9,000 lbs of waste is well within the allowed quantity. 

5.3 Determine the appropriate shipping classification based on activity. For shipping 
materials as a limited quantity, the material package limits of of the A, value (Title 
49 C.F.R. Part 173.423, provided in Attachment B) would apply. 

Example: A waste package contains Cs-137 at 3,000 pCi/g and MFP at 80 pCi/g. 
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- -- -- 

Cs-137 A, = 10,000 microcuries (pCi) 
MFP A, = 400 pCi 

Assume the waste material contained in a box weighs 4,000 lbs (1.81 x lo6 g). The 
maximum quantity of this material in grams allowed in a Limited Quantity package is 
calculated as: 

g, = 2 x lo6 g of this material is allowed in a limited quantity package. 

Based on the above calculation, the 4,000-lb package can be shipped as a limited 
quantity. 

5.4 If the materials to be transported meet the activity limits of a limited quantity, proceed 
as follows: 

5.4.1 Verify that the waste package was inspected for integrity prior to loading. 
Check for holes, dents, and deformations. 

5.4.2 For soil, a layer of Floor ~r~@' shall be placed on the bottom of the box and 
another layer above the solid to absorb any liquid from thawing soil. 

5.4.3 Uniquely identify each waste container with a numbering system. 
Identification numbers shall be labeled or painted on each boxlcontainer. 

5.4.4 Inspect the box lid for proper installation (e-g., lid clips securely in place, no 
gaps, and all clips present). 



INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ITLV Standard Operating Procedures (SOPS) 
Shipment of Remedial-Action-Derived Waste 

SOP NO.: CHR-05 
Rev. No.: 0 
Date: 7-14-93 
Page 8 of 15 

-- 

5.4.5 On all four sides of the shipping container, attach labels with arrows 
indicating the upright position. 

5.4.6 Attach a label stating "Radioactive" to the top of the lid and at least one side 
of the container if applicable. 

5.5 Conduct a radiation survey of the package exterior. To be shipped as a Limited 
Quantity, the external radiation level must be less than 0.5 millirems per hour at any 
point on the external surface of the package (49 C.F.R. 173.421). Record survey 
results on the FADL (see SOP-CHR-01, Sample Control and Documentation). 

5.6 Collect smear samples from the exterior of the package for removable contamination. 
Removable alpha levels must be less than 220 disintegrations per minute per 100 
square centimeters (dprd100 cm2), and removable beta/gamma levels must be less than 
2,200 dpm/100 cm2 (49 C.F.R. 173.443). Record smear sample results on the FADL. 

5.7 Complete the shipment manifestbill. Examples of a bill of lading are shown in 
Attachments C and D. 

5.8 Complete all applicable requirements for waste acceptance at the disposal site. 

5.9 Load the containers on the transport vehicle/vessel, and block and brace containers such 
that they cannot shift during transport. 

5.10 Record waste shipment on the FADL. 

5.1 1 Notify the disposal site of the shipment and the expected arrival date. 

5.12 If a waste is nonradioactive, perform only Steps 5.4.1 through 5.4.5, and Steps 5.7 
through 5.10. 

5.13 Verify that the waste shipment arrived at the disposal facility. 



INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ITLV Standard Operating Procedures (SOPS) 
Shipment of Remedial-Action-Derived Waste 

SOP NO.: CHR-05 
Rev. No.: 0 
Date: 7-14-93 
Page 9 of 15 

6.0 REQUIRED INSPECTIONIACCEPTANCE CRITERIA 

All waste packages shall be inspected and monitored by the Waste Certification Official. 
Requirements for waste certification are specified in the Project Waste Certification Plan. 

7.0 RECORDS 

The following records, generated as a result of implementation of this procedure shall be 
retained as quality records in accordance with DOE Order 1324.2A, Record Disposition and 
IT QA Program requirements. 

Field Activity Daily Log 

8.0 REFERENCES 

8.1 Reauirements and Specifications 

8.1.1 U.S. Department of Transportation, Code of Federal Regulations, Title 49 

8.2 Related Procedures 

8.2.1 SOP-CHR-0 1, Sample Control and Documentation 

8.2.2 SOP-CHR-09, Shipment of Samples 

8.2.3 SOP-CHR-26, Smear Sample Collection and Analysis 

8.2.4 SOP-CHR-27, Operation of the Geiger-Mueller (Pancake) Detector and 
Survey Meter 

8.3 Other 

None 
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9.0 ATTACHMENTS 

9.1 Attachment A - 49 C.F.R. 173.433 

9.2 Attachment B - 49 C.F.R. 173.423 

9.3 Attachment C - Example Bill of Lading for Radioactive Material 

9.4 Attachment D - Example Bill of Lading for Nonradioactive Material 
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ATTACHMENT A 

49 C.F.R. 173.433 
(Page 1 of 2) 

49 CFR Ch. 1 (12-31-91 Edition) 

Research and Special Programs Administration, DOT 

§ 173.433 Requirements for determination 
o f  A, and  A, values for radianuclidea. 

( a )  Single radionuclides. (1) For 
s~ngle radionuclides of known identity, 
the values of Al and A, are those given 
in the table In 4 173.435. The values of 
Al  and A, are also applicable for ra- 
dionuclides contained in (a,n) or (y,n) 
neutron sources. 

( 2 )  For any singlc radionuclide of 
known idenlily, which is not listed In 
4 173.435. thc valucs of A,  and A, shall 
be determlned in accordance with the 
Iollowing: 

(1) If the  radionuclide emits only one 
type of radiation, A l  is detennined in 
accordance with paragraphs (a)(2)(i) 
(A),  (B). (C ) ,  and (D) of this section. 
For radionuclides .emitting different 
klnds of radiation. A I  is the most re- 
strictive value of those determined for 
each kind of radiation. However, in 
both cases, A, b restricted to a maxl- 
mum of 1000 curies. If a parent nu- 
cllde decays lnto a shorter llved 
daughter, of a half-life not greater 
than 10 days, A1 1s calculated for both 
the parent and the daughter, and the 

more llmltlng of the two values L M. 
slgned to the parent nucllde. 

( A )  For gamma emiLLers. A,  is deter. 
mlned by the expression: A, - 9/r 
curie 
where r I( the 8hmma.ray conrthnr, corre. 
8pondlnr lo the dose In roenlren, per hour 
at t meter per curle: the  number D resulu 
from Lne cholce of I rem Der hour a1 a dll. 
lance of 3 meLerr u the reference d w .  
eaulvhlent raw. 
(B) For x.ray emitters. A, is deter. 

mlned by the atomlc number (2) of 
the nucllde: 
Z r SS A, - 1000 curla 
for Z > 55 A. - 100 curlea 

tC) For bew emlLtem. A, IS deter. 
mlned by Lhe maxlrnum beta energy 
(E-)  according to Table 8: 

TA0l.E 8-A, FOR BETA E M I ~ ~ E R S  

E-1U.V) I * . I a r n l  

tO.3 
o.e<i.o 
I.&<( s 
1.5-<2.0 

2 1.0 

(Dl For alpha emltLcrs. A ,  Is doter. 
mlned by the expression: 

A, - 1000 A. 
where A, Is Lhe value llsted In Table 9: 

(11) For wlgnment  of A. v.luu. A. b 
the more remicflve of the following 
values: 

(A)  he comspondlng A,. 
(B) The vdue A. obhlned from 

Table 9. 
(3 )  For any slngle radlonucllde 

whose LdenWty la unknown. Lhe value 
of A, b 2 curles and the value of A, IS 
0.002 curles. However. if the atomlc 
number of the radlonucllde Is less 
than 82. the value of A, Is 10 curles 
and Lhe value of A, la 0.4 curlcs. 

(b) Misture of radtonuclider. Includ. 
inq radiooctave decav chatnr. ( 1  ) For 
mixed fission products. where a de. 
talled analysis of the mixture is not 
curled our. Lhe lollowtng rctlvlty 
Ilmlts apply: 

( I )  A,= 10 curies. 
(11) A,-0.4 curles. 
( 2 )  A slngle radloactlve decay chaln 

Is consldered to be a slngle radlonu. 
cllde when Lhe radlonuclldes are 
present In then naturally occurring 
Dortlom and no daughter nucllde hrs 
a half.llfe elther lonuer than 10 days 
or longer than Lhal of the parent nu. 
cllde. The acLlvlty M be taken lnLo ac. 
count and the A, or A, value m be a p  
plled are those corrcspondlng LO the 
parent nucllde of Lhat chaln. When 
calculating A, or A. values. radlstlon 
emltted by daughters must be taken 
lnto account. However, in the  caae of 
radloactlve decay chalna In whlch any 
daughter nucllde has a half-llle elther 
longer rhan 10 days or greater than 
that of the parent nucllde. the parent 
and dauRhter nuclldes are corrsldered 
to be mlxtures of different nuclldes. 

( 3 )  In the cRte of a mlxture of dlffer. 
ent rndlon~~clldcs. whore the Identlly 
and nctivliy 01 each rndlonucllde 1s 
known. the permkslble acrlvlty of 
each radlonucllde R,. R. . . . R. must 
be such that F, + FI r . . . F. Is nor 
greater than unlLy, when- 

T O W  U t l V l L Y  of 
R. 

P. - 
At%) 

Where A, (R,. R . R.) L the value of A. 
or At u appropriate lor the nucllde R,. 
R.... R. 

( 4 )  When the ldentlty of each radlo- 
nucllde IS known but the lndlvldual ac. 
tlvltlu of some of the ridlonuclldes 
arc not known. the formula glven In 
suboarar(~aph ( 3 )  of Lhls paragraph 
must be applled to eambllah the values 
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ATTACHMENT A 

49 C.F.R. 173.433 
(Page 2 of 2) 

of A1 or A2 as appropriate. All the ra- 
dionuclides whose individual activities 
are not kmown (but whose total activi- 
ty is known) must be classed in a 
single group and the most restrictive 
value of Al or A2 applicable to any one 
of them shall be used as the value of 
A, and AS in the denominator of the 
fraction. 

(5 )  When the identity of each radio- 
nuclide is known but the individual ac- 
tivity of the radionuclides is not 
known, the most restrictive value of AI 
or A2 applicable to any one of the ra- 
dionuclides present is the applicable 
value. 

(6) When the identity of the radion- 
uclides is not known, the value of A, is 
2 curies and the value of At is 0.002 
curies. However, if alpha emitters are 
known to be absent, the value of A, is 
0.4 curies. 
[Amdt. 173-162, 48 FR 10226. Mar. 10, 1983; 
48 FR 13432. Mar. 31, 1983. 8s amended at 
48 FR 31218, July 7, 1983; Amdt. 173-185. 60 
FR 11055, Mar. 19. 19851 
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ATTACHMENT B 

49 C.F.R. 173.423 
(Page 1 of 1) 

49 CFR Ch. 1 (1231-91 Edition) 

Research and Special Programs Administration, DOT 

TABLE 7-ACTIVITY LIMITS FOR LIMITED QUANTITIES, INSTRUMENTS, AND ARTICLES 

Nature of contents 

CArndt. 173-162. 48 FR 10226. Mar. 10. 1983, as amended at  48 FR 13432, Mar. 31. 1983; 48 
FR 31218. Ju ly  7. 19831 

Solids: 
Speclal form ................................ 
Other forms ................................. 

Lquids: 
Tritited water: 

< 0.1 Cilliter 
0.1 CI to 1 .O Ci/ 1 
> 1.0 Cifliter 
Other Itqulds ................................ 

Gases: 
Tritium ....................................... 
Specla1 form ................................ 
Other I o n s  ................................. 

Matenals package 
l~rnlts 

Instruments and afacles 
, 

For mlxlure of radlonwclldes see 5 173.433(b). 
These values also apply to lntum m actrvated lum~nan Wnt and tntlum ad- on sold carriers. 

10'*Al ............................................ 
10' 'A1 ............................................. 

.................................................................................................................................................... 
........................................................................................................................................... 

................................................................................................................................................... 
lO"A1 ............................................ 

20 Cunes ........................................ 
10"A1 ........................................... 
10'rAt ............................................ 

Instrument and anicle IimrU 1 Package limits 

A, ..................................................... 
At ..................................................... 

10- 'As ............................................. 

200 Curies ...................................... 
10"A1 ............................................ 
10'rAt ............................................ 

I 

10"AI 
10- 'A,. 

1 OOO Curies. 
100 Curies. 
1 Curie. 
10-U1 . 

20 Cunes: 
iO-aA, 
10'aAl 
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ATTACHMENT C 

EXAMPLE BILL OF LADING FOR RADIOACTIVE MATERIAL 
(Page 1 of 1) 

I Clrriat'r No. .I I 
t 
a CARRIER: CIa<lia b SCAC 0.1p 1 / \ T  /q-5 

I 1 101 u CROMr 
Conr~enw h n ~ :  !:awGcd Rqyk- , ,6+ .  6- 

1 i 

S t r m  9 - . A : J Q ,  Strant h i  4* 5 '-w;o+ S: $C - 
1 

Deminrtlan 
s;~~kht~~ MA f ID 03-0 Orlpin M & ~ ~ = s i b .  210 w o w  

I .. . . . 

' L-...~--~~~.~~-~-.~.Y~~~~-~~--L~C.I.I-~----~~CI~-C.-~~~~- 
/ ma to cmnk thn tho a m - ~ r n r d  mtrotltm a n  proO.rtv eturrt~d. O o c t ~  # a r g ~ .  ma- am IrbrrM mQ mrr I m o m  omluon fpr - - 

~rtnrcemt~on raorcnnp to mr tcoaotUr npurnlonr d tho O t m n r n m  o t T ? t ~ o o ~ p n .  .V 

I 

CWCP L h - 

DATE: I n ' l q  /e, 
- I 

--• T . . I I ~ L . L O * . I I ~ ~ I I - ~ ~ . . . . - . ) ~ ~ ~ C I I I  0 , - - ~ . - I I - - - " * I ) O - C I - - - ( . - -  1 O-~U .AS r-un 
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ATTACHMENT D 

EXAMPLE OF BILL OF LADING FOR NONRADIOACTIVE MATERIAL 
(Page 1 of 1) 

s?RA~G~#' BILL OF LADING 
Shlpmr's No, PC-]  

C8mer'a 80. PC,- I 
CARRIER! A (  a 5  kc( &C-e d.  SCAC Date, 
TO: w )/1q/93 ' 
onrignn ~ Q G  q 

Rt OM: 
GCIL-0 %%-v&):%* ( S h l ~ ~ e r  f T  &-+qd* 

Strtr: L 
L 
wn ~ ~ ~ * - . r r r u m ~ c r - m D m . . H I u . , " , y "  
v w a m m ~ a w w m u a - m  W ~ ~ U C Y I I U ~ . *  
k . - - u v - b - m u - w m m *  m a -  

r 
~ ~ . ~ . i C ~ u L ) f i u r n n h r n w m r ~ w u U m - I ~ ( I r r m L ) . l  n w - . * - d C I . r W U I  
- - - u r - m - ~ ~ U r r r r r ~ m n r I I - m M m - m - r n m - m - m . I ~ k ~ ~ r . r O L C I  s . r r w r w - r - u -  * - - - - m . r r r r . - r r r - - . r r m - . r r -  , . . - . - r r - r m . r r r r r m a ~ r  r a r ~ . r r r w w + l r r ~ r  
~ ' U ~ ~ u m ~ ~ ~ - m m w w ( . I I I I I m ~ ~ w m m - , m ~ 1 1 ~ - ~ ~ - ~ 1 ~ 1 1 ~ ~ 1 ~ n ~ y l . . n ~ - B w ~ ~ a m ~ m  
kmv*- 
~ I ~ - U ~ ~ . . I I I ~ I C . ~ ~ * ~ W # ~ . ~ ~ ~ ~ ~ ~ ~ C I U U ~ ~ * L I ~ M ~ ~ D N C W U C ~ ~ N N C I  

I 
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1.0 SCOPE AND OBJECTIVE 

1.1 Scope - This procedure provides requirements for the proper documentation of 
photographs and videotapes made of field activities performed or field conditions. 
These requirements apply to all photographs and videotapes made for project records. 

1.2 Objective - The objective of this procedure is to provide sufficient instructions to 
properly identify each photograph or video, and properly record all relevant 
information. 

2.0 DEFINITIONS 

2.1 & - The word mav is used to denote permissibility. 

2.2 Shall - The word denotes a requirement. 

2.3 Should - The word should is used when an element is recommended. 

3.0 RESPONSIBILITIES AND OUALIFICATIONS 

3.1 IT Project Manager - The IT Project Manager is responsible for assuring the 
implementation of this procedure during the performance of project activities. 

3.2 Samvlinn and Analysis Suvervisor (SAS] - The SAS is responsible for the 
implementation of this procedure. The SAS shall select qualified personnel to perform 
this activity. 

3.3 Oualitv Assurance Officer - The Quality Assurance Officer is responsible for approving 
this procedure and performing surveillances to verify compliance with this procedure. 

3.4 Field Personnel - Field personnel are responsible for meeting the requirements of this 
procedure and the Site-Specific Health and Safety Plan (SSHASP). 
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4.0 MATERIALSIEOUIPMENT AND CALIBRATION REQUIRED 

The following equipment and supplies are required for this procedure: 

Field forms as listed in Section 7.0 
Camera or video recorder 
Field logbook/Field Activity Daily Logs (FADLs) 
Film or blank videotape 
Lens paper 
Appropriate lenses 
Film storage canisters 
Batteries. 

5.0 METHOD 

5.1 Preparation 

5.1.1 Office 

5.1.1.1 Review the SOPS listed in Section 8.0. 

5.1.1.2 Coordinate schedules/actions with the field staff. 

5.1.1.3 Assemble the equipment and supplies listed in Section 4.0. 
Ensure the proper operation of all photographic equipment and 
that there are adequate supplies of film. 

5.1.2 Documentation 

5.1.2.1 Obtain and start a FADL (see SOP-CHR-01, Sample Control and 
Documentation) and a Photographic Log Form (sample provided in 
Attachment A). 
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5.1.2.2 Label each roll of film or videotape prior to placement in the 
camera or video camera. Record assigned number on the label 
and FADL and indicate if it is film or videotape. 

5.1.2.3 Record the type of camera, lens, f-stop, shutter speed, and film 
used, if for photographs. 

5.1.2.4 Record the identification number of the video camera, the speed of 
recording, and length of tape (e.g., 30 minute length). 

5.1.3 Field - Record all pertinent information (i-e., date, site, project number, and 
location) on the FADL. Note field conditions, unusual circumstances, and 
weather conditions. 

Operation 

5.2.1 Photonra~h Identification 

5.2.1.1 All photographs taken by field personnel shall be identified on the 
back of the print with the required information. Limit comments 
to pertinent information. 

5.2.1.2 Photographs should be taken with a perspective similar to that 
afforded by the naked eye, not telephoto or wide-angle shots. 

5.2.1.3 An example of the photographic log is provided in Attachment A. 
Information to be recorded on the photographic log includes: 

Date and time 
Signature of photographer 
Name and identification number of sitelproject 
Type of camera, lens, f-stop, shutter speed, and film used 
General direction faced 
Accurate description of the subject 
Distance from photographer to object 
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Location at the site 
Sequential number of photograph and the roll number. 

5.2.2 Videotape Identification 

5.2.2.1 Label each videotape with the project name, project number, and 
the specific activity being recorded. 

5.2.2.2 Enter on a FADL information relevant to the activity being 
recorded. This information must include all information required 
on the form and the following additional information. 

Name of video camera operator 
Type of video camera used 
Speed at which recorded 
Location of site 
General direction faced 
Accurate description of the subject 
Distance from photographer to the subject 
Footage at start and stop, if available on camera. 

5.2.2.3 Use a camera with automatic data and time feature, when possible. 
Verify the feature is turned on before the start of recording. 

5.2.2.4 When the camera being used has audio recording capability, 
record verbal descriptions and details, in addition to written 
record. (Spoken record must not replace written record but is in 
addition to the log.) 

5.2.3 Additional Resuirements and Limitations - If a photograph is taken with a 
Polaroid camera, the information shall be entered on the back of each 
photograph as soon as it is taken. If a 35 rnm camera is used, a serial type 
record of each frame exposed shall be kept in the Photographic Log along 
with the information required for each photograph. The film shall be 
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developed with the negatives supplied uncut. The field investigator shall then 
enter the required information on the prints, using the serialized photographic 
record fiom the log, to identify each photograph. 

6.0 REQUIRED INSPECTIONIACCEPTANCE CRITERIA 

None 

7.0 RECORDS 

The following records, generated as a result of implementation of this procedure, shall be 

retained as quality records in accordance with DOE Order 1324.2A, Record Disposition and 
IT QA Program requirements. 

7.1 Field Activity Daily Logs 

7.2 Photographic Logs 

8.0 REFERENCES 

8.1 Requirements and Svecifications 

None 

8.2 Related Procedures 

8.2.1 SOP-CHR-01, Sample Control and Documentation 

8.2.2 SOP-CHR-02, General Field Instructions 
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8.3 Other 

8.3.1 U.S. Environmental Protection Agency (EPA), 1987, "A Compendium of 
Superfund Field Operations Methods," EPA-500P-871001, U.S. Government 
Printing Office, Washington, DC. 

8.3.2 U.S. Environmental Protection Agency (EPA), 1991, "Environmental 
Compliance Branch, Standard Operating Procedures and Quality Assurance 
Manual," Region N, Environmental Services Division, Athens, Georgia, U.S. 
Government Printing Office. 

9.0 ATTACHMENTS 

Attachment A - Photographic Log 
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ATTACHMENT A 

PHOTOGRAPHIC LOG 
(Page 1 of 1) 

XNIZRNATIONAL 
TECBNOWGY 
CORPORI~ON PHOTOGRAPHC LOG 
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1.0 SCOPE AND OBJECTNE 

1.1 Scope - This procedure applies to the sediment sampling from site-related surface water 
bodies to determine if residual radionuclide tracers are present. To reduce errors 
introduced by field techniques, collection of sediment samples will be done in a 
consistent manner and use chemically inert sampling materials. 

1.2 Obiective - The objective of this procedure is to establish a standard method for the 
collection of sediments that will provide representative samples of the actual site 
conditions. 

2.0 DEFINITIONS 

2.1 & - The word is used to denote permissibility. 

2.2 Sediment - Solid material that has settled from a state of suspension in a liquid. In the 

plural the term is applied to all kinds of deposits and refers to essentially 
unconsolidated materials. 

2.3 Shall - The word shall denotes a requirement. 

2.4 Should - The word should is used when an element is recommended. 

3.0 RESPONSIBILITIES AND QUALIFICATIONS 

3.1 IT Proiect Manager - The IT Project Manager is responsible for assuring the 
implementation of this procedure during the performance of project activities. 

3.2 Sampling and Analysis Supervisor (SAS1- The SAS is responsible for the 
implementation of this procedure. The SAS shall select q u a l e d  personnel to perform 
this activity. 

3.3 Oualitv Assurance Officer - The Quality Assurance Officer is responsible for the 
development and maintenance of this procedure. 
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3.4 Field Personnel - Field personnel are responsible for meeting the requirements of this 
procedure and of the Site-Specific Health and Safety Plan (SSHASP). 

4.0 MATERIALS/EQUIPMEN'I' AND CALIBRATION REQUIRED 

For a complete list of required materials and equipment, see Attachment A. 

5.0 METHOD 

5.1.1 Field Office 

5.1.1.1 Review the SOPS listed in Section 8.0 and the SSHASP. 

5.1.1.2 Coordinate schedules/actions with the field staff. 

5.1.1.3 Assemble the equipment and supplies listed in Attachment A. 
Verify the proper operation of all sampling equipment. 

5.1.1.4 Notify the laboratory of sample types, the number of samples, and 
the approximate arrival date. 

5.1.1.5 Contact the carrier that will transport samples to obtain 
information on regulations and specifications. 

5.1.2 Documentation 

5.1.2.1 Obtain and start a Field Activity Daily Log (FADL) (see 
SOP-CHR-0 1, Sample Control and Documentation). 

5.1.2.2 Obtain a sufficient number of the appropriate data collection forms 
(i.e., Sample Collection Logs, and Chain-of-Custody/Request for 
Analysis [COCEWA] Forms (see SOP-CHR-01). 
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5.1.3 Field 

Field preparation requires organizing sample containers, sample labels, and 
documentation in an orderly, systematic manner that promotes consistency and 
traceability of all data. 

5.1.3.1 Before sampling, verify that all equipment is clean by rinsing the 
equipment in the surface-water three times prior to collecting the 
sample. Sediment samples will be collected at the same sampling 
locations as the surface-water samples. 

5.1.3.2 Record all pertinent information (date, site name, identification 
(ID) number, and location) on the FADL and the appropriate data 
forms. Note field conditions, unusual circumstances, and weather 
conditions. 

5.2 Verifying and Marking Sample Locations - The general sampling areas are 
predetermined to ensure coverage of the various impact scenarios and are Listed in the 
Sampling and Analysis Plan (SAP). The following steps shall be followed by the 
sampler to plot each sample location station on the U.S. Geological Survey (USGS) 
map. 

5.2.1 Use the headwaters of Tributary No. 3 of Snowbank Creek as the zero point. 

5.2.2 Using the tape measure, measure the horizontal distance between the zero 
point and the immediate downstream sample location station. 

5.2.3 Use an altimeter to measure the vertical position at the sample location station. 

5.2.4 Plot the horizontal distance and vertical distance on the topographic map. 

5.2.5 Photograph each sample station and the identification marker. 

5.2.6 Repeat the above steps for each sample location station. 
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5.2.7 Coordinates of each sample location shall be determined using the Global 
Positioning System. 

5.3 Collecting Sediment Samples 

5.3.1 Record general site information and note sampling event on the FADL. 
Record specific sampling details on the Sample Collection Log (see 
SOP-CHR-01) including field survey radiation measurements. 

5.3.2 Locate the sample station on the USGS topographic map. 

5.3.3 Using the hand core sediment sampler, collect undisturbed sediment cores 
from locations specified in the project SAP. Cores will be collected from 
areas of deposition (i.e., fine-grained sediments) and from mid-channel in 
conjunction with surface water samples. 

5.3.4 Core samples shall be collected by using hand core sediment sampler lined 
with a plastic core liner or other approved sampling device (i.e., stainless steel 
troweVspoon or Ekrnan dredge). Liners shall be used only once and then 
disposed of in the appropriate waste container. 

5.3.5 Handle all media with nitrile gloves or equivalent (PVC surgical). 

5.3.6 Cores shall be removed from the plastic liner, and a minimum of 600 grams 
of the sample media shall be transferred into the 1,000 milliliter wide-mouth 
polyethylene sample container. 

5.3.7 Wipe off the outside of the sample container and complete sample container 
label (Attachment B). 

5.3.8 Secure the sample container lid with an IT custody seal; secure the sample 
container label by applying clear plastic tape over the label (after ascertaining 
that the correct information has been transferred to the label) to avoid 
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potential damage to the label. (Note: Steps 5.3.7 and 5.3.8 may be performed 
prior to sample collection). 

5.3.9 The Site Health Physicist, or designee, will survey the sample container and 
record the measurement on the COC/RFA Form (for lab purposes). 

5.3.10 Place the sample container into a one-gallon size ZiplocB bag and seal. 

5.3.1 1 Complete COC/RFA Forms (see SOP-CHR-01) for all samples collected. 

5.3.12 Maintain custody of the samples by keeping the samples in actual possession, 
within view, locked up, sealed to prevent tampering, or placed in a secure area 
with access restricted to authorized personnel. SOP-CHR-01, Sample Control 
and Documentation, and SOP-CHR-09, Shipment of Samples, shall be 
followed for sample handling. 

5.4 Post Operation 

5.4.1 Field 

5.4.1.1 Assure that all equipment is accounted for and decontaminated 
(see SOP-CHR-04, Field Decontamination). 

5.4.1.2 Verify that all sampling locations are properly marked and the 
location ID is readily visible on the location marker. 

5.4.2 Documentation 

5.4.2.1 Record on the FADL those locations where sampling was 
performed. 

5.4.2.2 Complete daily log entries, verify the accuracy of the entries, and 
sign and date all pages. 
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5.4.2.3 Document the chain-of-custody on the COC/RFA Form. 

5.4.2.4 Review data collection forms for completeness. 

5.4.3 Field Office 

5.4.3.1 Deliver original forms and FADLs to the IT Project Manager for 
technical review. The Project Manager shall review and sign the 
forms, as appropriate, and submit them to the project central files 
at the completion of the project. 

5.4.3.2 Inventory equipment and supplies. Repair or replace all broken or 
damaged equipment. Replace expendable items. Return 
equipment to the equipment manager and report incidents of 
malfunction or damage. 

5.4.3.3 Contact the laboratory to verify that samples anived safely and 
instructions for sample analyses are clearly understood. 

5.5 Quality Control 

5.5.1 Quality Control Samples will be prepared at the time of sediment sample 
collection. 

5.5.2 The quality control sampling program to be followed is described in the 
Sampling and Analysis Plan and Quality Assurance Project Plan. 

5.5.3 Duplicate samples shall be collected at a frequency of one for every 20 
samples, or one per batch. 

6.0 REOUIRED INSPECTIONIACCEPTANCE CRITERIA 

Sample collection containers shall be inspected for integrity, correct material composition, and 
correct amount required for the analyses to be performed. 
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7.0 RECORDS 

The following records, generated as a result of implementation of this procedure, shall be 
retained as quality records in accordance with DOE Order 1324.2A, Record Disposition and 
IT QA Program requirements. 

7.1 Field Activity Daily Log 

7.2 Sample Collection Log 

7.3 Photodocumentation of sampling activities 

7.4 Chain-of-Custody/Request for Analysis Form 

7.5 Radiological Survey Form 

8.0 REFERENCES 

8.1 Reuuirements and Specifications 

U.S. Department of Energy, Nevada Operations Office, July 1993, "Sampling and 
Analysis Plan," Project Chariot: 1962 Tracer Study Site Assessment and Remedial 
Action Plan, Appendix A, DOE/NV/93-085, Las Vegas, Nevada. 

8.2 Related Procedures 

8.2.1 SOP-CHR-0 1, Sample Control and Documentation 

8.2.2 SOP-CHR-02, General Field Instructions 

8.2.3 S OP-CHR-04, Field Decontamination 

8.2.4 SOP-CHR-06, Field Activity Photographs 

8.2.5 SOP-CHR-09, Shipment of Samples 
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8.3 Other 

None 

9.0 ATTACHMENTS 

Attachment A - Sediment Sampling Supplies and Equipment Checklist 
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ATTACHMENT A 

SEDIMENT SAMPLING SUPPLIES AND EQUIPMENT LIST 
(Page 1 of 1) 

Ziploc@' bags (gallon size) 
Clear packing tape 
Shipping forms/express shipping formslradiation transportation labels, if applicable 
Flashlight/extra batteries 
35mm camera 
Compass (Brunton or or ien tee~g type) 
Fiberglass measuring tape (100 foot) 
Pin flags, surveyors tape, stakes 
Hammer @-pound sledge) 
1,000 milliliter sample containerslprecleaned; and labels 
Wildco Hand Core Sediment Sampler 
Replacement liner tubes (20-in. length clear plastic) 
Replacement eggshell catchers (2-in. diameter) 
Replacement nosepieces (2-in. diameter) 
Core Sample Removal Tool 
Altimeter 
USGS 15-minute topographic maps of area 
Sample Collection Logs 
Field Activity Daily Logs 
Chain-of-CustodyIRequest-for-Analysis Forms 
Durable coolers 
Packing materials 
Pen (black waterproof ink) 
Custody tape 
Nitrile or equivalent gloves (PVC surgical) 
Labels 
Stainless steel spoons/trowel 
Hand corer extension tube 
Global Positioning System 
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1.0 SCOPE AND OBJECTIVE 

1.1 Scope - This procedure applies to the surface-water sampling from site-related 
waterbodies to determine if residual radionuclide tracers are present. To reduce errors 
introduced by field techniques, collection of surface-water samples will be done in a 
consistent manner and use chemically inert sampling material. 

1.2 Objective - The objective of this procedure is to establish a standard method for the 
collection of surface water that will provide representative samples of the actual site 
conditions. 

2.0 DEFINITIONS 

2.1 Flow Meter - an electronic field instrument designed to measure depth and 
instantaneous velocity in a flowing body of water. 

2.2 Horiba U-10 Water Oualitv Checker - an electronic field instrument designed to 
measure pH, conductivity, turbidity, dissolved oxygen, temperature and salinity. 

2.3 Mav - The word is used to denote permissibility. 

2.4 Shall - The word &aJ denotes a requirement. 

2.5 Should - The word should is used when an element is recommended. 

2.6 Water Quality Parameters - in-situ measurements taken of a body of water such as pH, 
turbidity, conductivity, temperature, dissolved oxygen and salinity that may be used to 
indicate the existing physical water quality of the measured data. 

3.0 RESPONSIBILITIES AND QUALIFICATIONS 

3.1 IT Project Manager - The IT Project Manager is responsible for assuring the 
implementation of this procedure during the performance of project activities. 
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3.2 Samvlinn and Analysis Suvervisor (SASi - The SAS is responsible for the 
implementation of this procedure. The SAS shall select qualified personnel to perform 
this activity. 

3.3 Oualitv Assurance Officer - The Quality Assurance Officer is responsible for approving 
this procedure and performing surveillances to verify compliance with this procedure. 

3.4 Field Personnel - Field personnel are responsible for meeting the requirements of this 
procedure and the Site-Specific Health and Safety Plan (SSHASP). 

4.0 MATERIALS/EQUIPMENT AND CALIBRATION REQUIRED 

For a complete list of required materials and equipment, see Attachment A. 

5.0 METHOD 

5.1.1 Fieldoffice 

5.1.1.1 Review the SOPS listed in Section 8.0, and the SSHASP. 

5.1.1.2 Coordinate schedules/actions with the field staff. 

5.1.1.3 Assemble the equipment and supplies listed in Attachment A. 
Verify the proper operation of all sampling equipment. 

5.1.1.4 Notify the laboratory of sample types, the number of samples, and 
the approximate arrival date. 

5.1.1.5 Contact the carrier that will transport samples to obtain 
information on regulations and specifications. 
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5.1.2 Documentation 

5.1.2.1 Obtain and complete a Field Activity Daily Log (FADL) (see 
SOP-CHR-01, Sample Control and Documentation). 

5.1.2.2 Obtain a sufficient number of the appropriate data collection forms 
(i.e., Sample Collection Logs, and Chain-of-Custody/Request for 
Analysis [COC/RFA] Forms). (See SOP-CHR-0 1, Sample Control 
and Documentation). 

5.1.3 Field 

Field preparation requires organizing sample containers, sample labels, and 
documentation in an orderly manner that promotes consistency and traceability 
of all data. 

(Note: All sampling shall be performed starting with the furthest downstream 
location and working towards the most upstream location). 

5.1.3.1 Before sampling, ensure that all sampling equipment is clean by 
rinsing the 600 milliliter beaker in the surface water three times 
prior to collecting the sample. 

5.1.3.2 Record all pertinent information (date, site name, ID number, and 
location) on the FADL and the appropriate data forms. Note field 
conditions, unusual circumstances, and weather conditions. 

5.1.3.3 At each surface water station prior to sampling and flow 
measurements, take water quality parameters in accordance with 
the Horiba U-10 Water Quality Checker SOP (CHR-29) and 
record all data on FADLs. 

5.1.3.4 Select a transect on the stream; determine total width across the 
transect. At selected intervals along the transect, measure depth 
and velocity using a flow meter. Record all data on FADLs. 
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Verifying and Marking Sample Stations 

5.2.1 All landmarks must be permanent or securely fixed in place. 

5.2.2 At least two landmarks are preferred so that station locations can be 

reproduced by triangulation. 

5.2.3 Record brief descriptions of station locations, including relevant landmarks on 
the FADL. 

5.2.4 Sketch the sample location with detailed information on the Sample 
Collection Log. 

5.2.5 Photograph the sampling station and include landmarks. 

Collecting Surface-Water Samples 

5.3.1 During the surface water sampling effort, record the following information on 
the Sample Collection Log: sample locations; split/duplicate interval; dateltirne 
of sample collection; sampler's name, any unusual occurrences (visual and/or 
physical); field conditions (weather, temperature, etc.); all field survey 
radiation measurements recorded by the Health and Safety Officer (HSO) or 
designee; and work progress. (Surface-water sample locations will coincide 
with stream sediment sample locations). 

Note: All safety equipment and action-levels are specified by the HSO and are 
referenced in the SSHASP. 

5.3.2 Collect samples by hand in the creek at mid-channel, mid-depth. 

5.3.3 Handle all media with nitrile gloves or equivalent (PVC surgical). 

5.3.4 Take care to avoid including bottom sediment from near bottom samples. 
Approach stations from downcurrent, with consideration for wind direction. 
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5.3.5 If beakers are used, rinse disposable beaker three times in the surface water 
before collecting sample. Transfer the sample into the appropriate sample 
containers (1,000 milliliter sample container, preserved with HNO,, supplied 
by the lab). Alternately, a grab sample may be collected. Care will be taken 
not to overfill the sample container and spill the preservative. After the 
sample has been collected, ensure that the sample is preserved to the correct 
pH (less than 2) and document the pH level on the COC/RFA Form. 

5.3.6 If needed, preservation may completed at the basecamp to avoid the potential 
for an accidental spill of the preservative (2 milliliters of 16 molar nitric acid 
per liter of sample). 

5.3.7 Wipe off the outside of the sample container and complete sample container 
label with all appropriate information (see SOP-CHR-07, Sediment Sampling). 

5.3.8 Secure the sample container label by applying clear plastic tape over the label 
(after ascertaining that the correct information has been transferred to the 
label) to avoid potential damage to the label or obliteration of information. If 
additional preservative is not needed, place an IT custody seal over the 
container lid. (Note: steps 5.3.7 and 5.3.8 may be performed prior to sample 
collection.) 

5.3.9 The HSO or designee will survey the sample container and record the 
measurement on the COC/RFA Form and the Radiological Survey Form 
(Attachment B). 

5.3.10 Place the sample container into a one gallon-size Ziploc" bag and seal. 

5.3.1 1 Record all the applicable information regarding the sample (type, location, 
date, sampler's name, analysis requested, etc.) on the Sample Collection Log. 

5.3.12 Complete the COCRFA Form(s). 
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5.3.13 Maintain custody of the samples by keeping the samples in actual possession, 
within view, locked up or sealed to prevent tampering, or placed in a secure 
area restricted to authorized personnel. SOP-CHR-0 1, Sample Control and 
Documentation, and SOP-CHR-09, Shipment of Samples, shall be followed for 
sample handling. 

5.4 Post %eration 

5.4.1 Field 

5.4.1.1 Verify that all equipment is accounted for, and decontaminated 
(see SOP-CHR-04, Field Decontamination). 

5.4.1.2 Make sure all sampling locations are properly marked and the 
location is readily visible on the location marker. 

5.4.2 Documentation 

5.4.2.1 Record on the FADL those locations where sampling was 
performed. 

5.4.2.2 Complete daily log entries, verify the accuracy of entries, and sign 
and date all pages. 

5.4.2.3 Document the chain-of-custody on the COCjRFA Form. 

5.4.2.4 Review data collection forms for completeness. 

5.4.3 Field Office 

5.4.3.1 Deliver original forms and FADLs to the IT Project Manager for 
technical review. The Project Manager shall review and sign the 
forms, as appropriate, and submit them to the project central files 
at the completion of the project. 
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5.4.3.2 Inventory equipment and supplies. Repair or replace all broken or 
damaged equipment. Replace expendable items. Return 
equipment to the equipment manager and report incidents of 
malfunction or damage. 

5.4.3.3 Contact the laboratory to verify that samples arrived safely and 
instructions for sample analyses are clearly understood. 

5.5 Quality Control 

5.5.1 Quality Control Samples shall be prepared at the time of surface water 
collection. 

5.5.2 The quality control sampling program to be followed is described in the 
Sampling and Analysis Plan and Quality Assurance Project Plan. 

5.5.3 Duplicate samples shall be collected at a frequency of one for every 20 
samples, or one per batch. 

5.6 Modifications to the Field Sampling Plan - All modifications of the project-specific 
documents must be in writing and appended to the document. 

6.0 REQUIRED INSPECTIONIACCEPTANCE CRITERIA 

Sample collection containers shall be inspected for integrity, correct material composition, 
the correct preservative, and correct amount required for the analyses to be performed. 

7.0 RECORDS 

The following records, generated as a result of implementation of this procedure, shall be 
retained as quality records in accordance with DOE Order 1324.2A, Record Disposition and 
IT QA Program requirements. 
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- 

7.1 Field Activity Daily Log 

7.2 Sample Collection Log 

7.3 Ongoing sampling activities at stations are to be photo-documented 

7.4 Chain-of-Custody/Request for Analysis Form 

7.5 Radiological Survey Form 

8.0 REFERENCES 

8.1 Reuuirements and Specifications 

U.S. Department of Energy, Nevada Operations Office, July 1993, "Sampling and 
Analysis Plan," Project Chariot: 1962 Tracer Study Site Assessment and Remedial 
Action Plan, Appendix A, DOE/NV/93-085, Las Vegas, Nevada. 

8.2 Related Procedures 

8.2.1 SOP-CHR-0 1, Sample Control and Documentation 

8.2.2 SOP-CHR-02, General Field Instructions 

8.2.3 SOP-CHR-04, Field Decontamination 

8.2.4 SOP-CHR-06, Field Activity Photographs 

8.2.5 SOP-CHR-09, Shipment of Samples 

8.2.6 SOP-CHR-29, Horiba U-10 Water Quality Checker 

8.3 Other 

None 
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9.0 ATTACHMENTS 

9.1 Attachment A - Surface Water Sampling Supplies and Equipment List 

9.2 Attachment B - Radiological Survey Form 
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ATTACHMENT A 

SURFACE WATER SAMPLING SUPPLIES 
AND EQUIPMENT LIST 

(Page 1 of 1) 

Ziploc@ bags (gallon size) 
Clear packing tape 
Bound field notebook 
Shipping forms/Federal 
Expresslradiation 
transportation labels 
Flashlight/extra batteries 
35 rnrn camera 
Compass (Brunton or orienting type) 
100-foot fiberglass measuring tape 
Pin flags, surveyors tape, stakes 
Hammer (5-pound sledge) 
Maker pens, pencils 
Sample Collection Logs 
1,000 milliliter sample containers with 
preservatives (HNO,, H2S04) 
Plastic bucket (5 gallon) 

Sample labels 
Field Activity Daily Logs 
Chain-of-Custody/Request for Analysis 
Forms 
Clear plastic disposable beakers 
Altimeter 
USGS 15 minute topographic maps of 
the area 
Coolers 
Packing materials 
Custody tape 
Nitrile or equivalent gloves 
(PVC surgical) 
2-milliliter 16 molar HNO, ampules 
Radiological Survey Forms 
Distilled or deionized water 
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ATTACHMENT B 

RADIOLOGICAL SURVEY FORM 
(Page 1 of 2) 

m INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

RADIOLOGICAL SURVEY Page, or - 

'Lastname. Firatname MI. 

Item or Personnel Name' 

1 2 3 4  

1 2 3 4  

1 2 3 4  

1 2 3 4  

1 2 3 4  

1 2 3 4  

1 2 . 3 4  

1 2 3 4  

1 2 3 4  

1 2 3 4  

1 2 3 4  

1 2 3 4  

1 2 3 4  

1 2 3 4  

1 2 3 4  

1 2 3 4  

1 2 3 4  

1 2 3 4  

1 2 3 4  

1 2 3 4  

1 2 3 4  
1 
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ATTACHMENT B 

RADIOLOGICAL SURVEY FORM 
(Page 2 of 2) 

m INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

RADIOLOGICAL SURVEY Page - of - 

aro~ect Name: Survey 'Date: 

Pro~ect NO.: Drawlngs Attached: Yes O No 

Surveyeo By: 
v". *." 5-H 

Rev~ewea By: 
R.. *.- - 

I1 INSTRUMENT DATA 

11 Item Instrument 1 Instrument 2 Instrument 3 

lnstrument Model No. 1 I 

Detector Model NO. 

Detector Ser~al No. 

Calibrat~on Due Date 

Parameter Measurea fa. p. -[, etc.) 

DAILY EFFICIENCY CHECK 

Instrument 1 Instrument 2 Instrument 3 Instrument 4 

Instrumen1 Serial No. 
- ~ 

Parameter Units (cpm. mR/hr. etc.) 

Instrument Efficiency (%) 

Background Reading 

Radloactlve Source ID 

Source Activity (dprn) 

Initial Instrument Reading (cpm) 

- - 

- 

Calibration 
Techn~c~an: 

RON.". - 

ln~tial lnstrument Reading (dpm) 

Lower Limit (dpm) 
[0.8 x Source Activity] 

Upper Llmit (dpm) 
11.2 x Source Activity] 

Final lnstrument Readin? (cpm) 

~- - 

- 
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1.0 SCOPE AND OBJECTIVE 

1.1 Scope - This procedure applies to all samples collected by IT Corporation and shipped 
to an off-site lab. 

1.2 Obiective - This procedure provides the methods to be used for sample handling, 
packaging, shipping. 

2.0 DEFINITIONS 

2.1 Canier - A person or firm engaged in the transportation of passengers or property. 

2.2 Custodian - The person responsible for the custody of samples at a particular time, until 
custody is transferred to another person (and so documented), who then becomes 
custodian. A sample is under your custody if: 

You possess the sample 

It is in your view, after being in your physical possession 

It was in your physical possession but is now in a secured area to prevent tampering 

You have designated and identified a secure area, restricted to authorized personnel 
only, to store the sample. 

2.3 Environmental Sample - Low concentration sample typically collected off site and not 
requiring U.S. Department of Transportation (DOT) or International Air Transport 
Association (LATA) labelling as a hazardous sample. 

2.4 Packaging - The assembly of one or more containers and any other components 
necessary to assure compliance with the minimum packaging requirements of 49 C.F.R. 
172, and IATA, Chapter 4 (List of Dangerous Goods) including containers. 

2.5 Sample - A sample is physical evidence collected from a facility or the environment, 
which is representative of conditions at the point and time that it was collected. 
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3.0 RESPONSIBILITIES AND QUALIFICATIONS 

3.1 IT Project Manager - The IT Project Manager is responsible for assuring the 
implementation of this procedure during the performance of project activities. 

3.2 Samvlina and Analysis Su~ervisor (SAS] - The SAS is responsible for ensuring that 
this activity is performed in accordance with the requirements established in this 
procedure. The SAS shall select quaMed personnel to perform this activity. 

3.3 Qualitv Assurance Officer - The Quality Assurance Officer is responsible for 
performing surveillances to verify compliance to this procedure. 

3.4 Field Personnel - Field p e r s o ~ e l  are responsible for meeting the requirements of this 
procedure and the Site-Specific Health and Safety Plan (SSHASP). 

4.0 MATERIALSIEOUIPMENT AND CALIBRATION REQUIRED 

Airbill (Federal Express) 
Sample bottles with required preservatives added 
Shipper containers (coolers) 
Sample labels 
Custody tape 
Strapping tape or equivalent 
Packing materials 
~iploc@' bags 
Additional preservatives (HNO,) 
Polyethylene (garbage) bags 
Chain-of-Custody/Request for Analysis (COCBFA) Forms 
Blue 1ce@ 
Ludlum Model 2929 
Ludlum micro-R meter 
Alpha/Beta/Gamrna Scintillator 43-5 
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4.2 Cali bration Requirements 

4.2.1 Ludlum micro-R meter or equivalent-instrument shall be calibrated every six 
months. 

4.2.2 Ludlum model 2929 dual channel scaler with alpha/beta/gamma/scintiUator 
43-5-instrument shall be calibrated every six months. 

4.2.3 Daily efficiency checks shall be performed as a minimum at beginning and 
end of each shift and as determined appropriate by the SAS for all 
instruments. 

5.0 METHODS 

5.1 Sample Packaping and Shiupinp 

5.1.1 Select appropriate sample shipping containers to hold the samples during 
shipment. 

5.1.2 Tape the drain plug if applicable, on the inside and outside of the shipping 
container. 

5.1.3 Line the shipping container with a large polyethylene (garbage) bag. 

5.1.4 Place several inches of packing material at the bottom of the shipping 
container. 

5.1.5 Place sample containers in shipping container, and place packing material 
around sample containers so that samples will not come in contact with each 
other during transit. 

5.1.6 Place appropriate amounts of ice packaged in baggies, or frozen Blue iceQ, to 
assure the maintenance of the proper temperature during shipping. Place 
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samples for volatile organic analysis closest to the ice. Attempt to maintain 
the samples at a cool temperature with ice sealed in plastic bags or blue ice. 

5.1.7 Place packing material on top of the sample containers to assure no movement 
of the sample containers. 

5.1.8 Place the completed COC/RFA forms in a plastic bag and tape to the inside 

top of the shipping container. 

5.1.9 Use strapping tape or equivalent to secure both ends of the shipping container 
during shipment. 

5.1.10 Attach labels with arrows drawn to indicate the upright position on all four 
sides of the shipping container including "this end up" on the lid. Place 
address label on the lid outside of shipping container. 

5.1.1 1 Place custody seal across shipping container cover on opposite ends and initial 
and date. 

5.1.12 Affix proper carrier shipping papers. 

5.2 Sample Shipping 

5.2.1 Determine activity of the sample(s). If less than 2,000 picocuries per gram 
(pCi/g) no special controls are required and samples can be shipped as 
environmental simples. Check to see if the substance is forbidden on aircraft. 
Section 1 of the International Air Transport Association (IATA) regulations 
for dangerous goods contains a list of the substances that cannot be 
transported by air. 

5.2.2 If samples exhibit activity greater than 2,000 pCiIg, determine the proper 
shipping classification. 

5.2.3 All samples must be transported by cargo aircraft or land transport. 
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- - -  - 

5.2.4 Prepare the consignment according to relevant requirements. 

5.2.5 Ensure that all appropriate markings are printed on the packages and labels are 
attached. 

5.2.6 Make any appropriate advance arrangements with the carrier and obtain 
current information about regulations and specifications that might affect the 
shipment, if applicable. 

5.2.7 Prepare the cargo airbill, complete, and sign the appropriate declarations for 
transporting dangerous goods, if applicable. 

5.2.8 Deliver the shipment to the local office of the freight carrier or arrange for a 
pickup at the site. 

5.2.9 The copy of the bill of lading form will be retained as evidence of date of 
shipping, sender and destination. 

5.3 Sample Control 

5.3.1 Notify the analytical laboratory of sample types, the number of samples, and 
the approximate arrival date. Request sample containers based on sample 
types, and analytical parameters. 

5.3.2 Verify that all sample bottles have been correctly identified and labels have all 
necessary information (location, time, date, etc.) 

5.3.3 Assemble the equipment and supplies listed in Section 4.1. 

5.3.4 After samples have been collected, cross-check filled sample bottles in 
possession against those recorded in the on the COC/RFA form. Maintain 
custody of filled sample bottles by keeping them in actual possession, within 
view, locked or sealed up to prevent tampering, or bringing them into a secure 
area. 
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5.3.5 In general, analyze samples as soon as possible after collection. Holding 
times are listed in the Sampling and Analysis Plan (SAP). Samples should be 
delivered to the laboratory as soon as possible to avoid nonconformances with 
holding time. 

5.3.6 After the completion of field work, deliver original forms to the site manager 
for review and f i g .  

6.0 REQUIRED INSPECTIONSIACCEPTANCE CRITERIA 

Samples shall be inspected by the shipping coordinator to verify that: sample containers are 
properly labelled, properly packed in the shipping container, paperwork is completed, and 
external labelling is adequate. 

7.0 RECORDS 

The following records generated as a result of implementation of this procedure shall be 
retained as quality records in accordance with DOE Order 1324.2A7 Record Disposition and 
IT QA Program requirements. 

7.1 Bill of Lading 

8.0 REFERENCES 

8.1 Requirements and S~ecifications 

8.1.1 U.S. Department of Energy, Nevada Operations Office, July 1993, "Quality 
Assurance Project Plan," Project Chariot: 1962 Tracer Study Site Assessment 
and Remedial Action Plan, Appendix A, DOE/NV/93-085, Las Vegas, Nevada. 

8.1.2 International Air Transport Association (IATA), 199 1, "Dangerous Goods 
Regulations," Montreal, Quebec, Canada. 
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- --- 

8.1.3 U.S. Department of Transportation, 1985, code of Federal Regulations, Title 
49, Parts 100- 199, U.S. Government Printing Office, Washington, D.C. 

8.2 Related Procedures 

None 

8.3 Other 

None 

9.0 ATTACHMENTS 

None 
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1.0 SCOPE AND OBJECTIVES 

1.1 Scope - This procedure describes required methods for collecting soil samples from the 
surface and the shallow surface to determine if residual radionuclide tracers are present. 
To reduce error introduced by field techniques, collection of soil samples will be done 
in a consistent manner and use chemically inert sampling materials. 

1.2 Obiective - The objective of this procedure is to establish a standard method for the 
collection of soil that will provide representative samples of actual site conditions. 

2.0 DEFINITIONS 

2.1 May - The word mav is used to denote permissibility. 

2.2 Shall - The word shall denotes a requirement. 

2.3 Should - The word should is used when an element is recommended. 

3.0 RESPONSIBlLITIES AND QUALIFICATIONS 

3.1 IT Proiect Manager - The IT Project Manager is responsible for assuring the 
implementation of this procedure during the performance of project activities. 

3.2 Sampling and Analysis Supervisor (SAS) - The SAS is responsible for the 
implementation of this procedure. The SAS shall select qualified personnel to perform 
this activity. 

3.3 Qualitv Assurance Officer - The Quality Assurance Officer is responsible for approving 
this procedure and performing surveillance to verify compliance with this procedure. 

3.4 Field Personnel - Field personnel are responsible for meeting the requirements of this 
procedure and the Site-Specific Health and Safety Plan (SSHASP). 
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3.5 Site Health Physicist - The Site Health Physicist is responsible for meeting the 
responsibilities of this procedure. 

4.0 MATERIALS/EQUIPMENT AND CALIBRATION REQUIRED 

For complete list of required materials and equipment, see Attachment A. 

5.0 METHOD 

5.1 Preparation 

5.1.1 Field Office 

5.1.1.1 Review the SOPs listed in Section 8.0 and the SSHASP. 

5.1.1.2 Coordinate schedules/actions with the field staff. 

5.1.1.3 Assemble the equipment and supplies listed in Attachment A. 
Verify the proper operation of all sampling equipment. 

5.1.1.4 Notify the laboratory of sample types, the number of samples, and 
the approximate arrival date. 

5.1.1.5 Contact the carrier that will transport samples to obtain 
information on regulations and specifications. Shipment of 
Samples shall be performed in accordance with SOP-CHR-02 and 
SOP-CHR-09. 

5.1.2 Documentation 

5.1.2.1 Obtain and complete a Field Activity Daily Log (FADL) (see 
SOP-CHR-0 1, Sample Control and Documentation). 
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5.1.2.2 Obtain a sufficient number of the appropriate data collection forms 
(i.e., Sample Collection Logs, and Chain-of-CustodyLRequest for 
Analysis [COC/RFA] Forms [see SOP-CHR-011). 

5.1.3 Field 

Field preparation requires organizing sample containers, sample labels, and 
documentation in an orderly, systematic manner that promotes consistency and 
traceability of all data. 

5.1.3.1 Before sampling, verify that all sampling equipment is pre- 
cleaned. 

5.1.3.2 Record all pertinent information (date, site name, ID number, and 
location) on the FADL and the appropriate forms. Note field 
conditions, unusual circumstances, and weather conditions. 

5.1.3.3 Assign each sample a number which is unique to the sample. The 
numbering system should guarantee that there will be no 
duplication of sample numbers either during the project or in 
subsequent or preceding projects. Sample number assignments are 
provided in the Sampling and Analysis Plan (SAP). 

5.1.3.4 For background soil samples and "clean" closure samples, lay out 
the grid system following the instructions located in the SAP. 

5.2 Soil Sam~le Collection 

5.2.1 The sampling team shall consist of two members. One person (the sampler) 
shall handle the soil sampling tool while the other person (the notekeeper) 
shall handle the sample containers. 

5.2.2 Disposable latex or nitrile gloves shall be worn while collecting and handling 
the samples. The sampler and notekeeper shall wear clean gloves for each 
sample. 
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5.2.3 Locate the designated point to be sampled. 

5.2.4 Begin field work. Periodically update the FADL to indicate the location 
sampled, the unique sample number, and other relevant information. 

5.2.5 The sampler shall remove any existing vegetation from the sample location. 
Then, place a sheet of polyethylene (or plastic garbage bag) at the sample 
location to prevent the soil sampling tool from coming in direct contact with 
the ground. 

5.2.6 At each sample location, two soil samples shall be taken, at the following 
depth increments: 

First sample - 0 to 2 inches deep 
Second sample - 2 to 4 inches deep. 

5.2.7 At the sample location, the sampler shall take the soil sample by pushing the 
soil sampling tool (hand trowel or hand auger) vertically into the soil to the 
depths specified in Step 5.2.6. 

5.2.8 If the sample is not a QA sample, proceed to Step 5.2.9. If the sample is to 
be a QA duplicate or triplicate, two or three adjacent cores must be taken to 
provide sufficient sample quantity for analysis. 

5.2.9 The sampler shall remove the soil sampling tool from the soil. 

5.2.10 Extract the soil sample into a clean plastic ziplocB bag for a non-QA sample, 
or a clean stainless-steel bowl for a QA sample. 

5.2.1 1 For a non-QA sample, proceed to Step 5.2.15. If the sample is a QA sample, 
the sampler shall reuse the same soil sampling instrument. Repeat Steps 5.2.7 
through 5.2.11 once more for a QA duplicate, or twice for a QA triplicate. 
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5.2.12 After the appropriate number of cores have been composited, the notekeeper 
shall mix the composite sample thoroughly using a stainless-steel knife or 
spoon, removing large rocks or debris. 

5.2.13 For a QA duplicate, the sampler shall split the sample into two plastic tiploc@ 
bags; for a QA triplicate into three plastic tiplocm bags. A minimum of 600 
grams should be collected per sample. Repeat Steps 5.2.7 through 5.2.20 for 
each sample bag. 

5.2.14 The notekeeper shall close the plastic ~ i ~ l o c @  bag. 

5.2.15 Place the plastic ~ i p l o c  bag into another 2iploc@ bag. Attach custody tape 
over the ~ i ~ l o c @  length of the bag, fold over and seal. 

5.2.16 Complete a sample label and attach it to the outer bag. Secure the sample 
container label by applying clear packing tape over the label (after ascertaining 
that the correct information has been transferred to the label) to avoid 
potential damage to the label information. The following information shall be 
recorded on the sample label (see SOP-CHR-01): 

Sample number 
Project name and number 
Sampling location 
Sampling date and time 
Sampler's name (or initials) 
Sample type (composite or grab). 

(Note: Sample labels may be prepared in advance and attached to the ziplocm 
bags). 

5.2.17 Clean the soil sampling tool according to SOP-CHR-04. Place the used gloves 
into a plastic bag for disposal. 

5.2.18 Complete the Sample Collection Log. The Sample Collection Log will be 
prenumbered with unique sample numbers. One sample number shall be 
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assigned to each sample. Record field observations on the FADL along with 
pertinent information from the Sample Collection Log. 

5.2.19 The Site Health Physicist or his designee will survey each sample with a 
radiation survey meter and record the measurement. 

5.2.20 Complete the COC/RFA Form. 

5.2.21 Custody of the samples will be maintained by keeping the samples in actual 
possession, within view, locked or sealed to prevent tampering, or placed in a 
secure area restricted to authorized personnel. 

5.2.22 Photo documentation of a l l  sampling activities will follow the procedures in 
SOP-CHR-06, Field Activity Photographs. 

5.3 Post (heration 

5.3.1 Field 

5.3.1.1 Verify that all equipment is accounted for, and decontaminated 
(see SOP-CHR-04, Field Decontamination). 

5.3.1.2 Restore the site to pre-sampling conditions. 

5.3.1.3 Make s u e  all sampling locations are properly marked and the 
location ID is readily visible on the location marker. 

5.3.2 Documentation 

5.3.2.1 Record on the FADL those locations where sampling was 
performed. 

5.3.2.2 Complete daily log entries, verify the accuracy of entries, and sign 
and date all pages. 
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- - -  

5.3.2.3 Document the chain-of-custody on the COCIRFA Form. 

5.3.2.4 Review data collection forms for completeness. 

5.3.3 Field Office 

5.3.3.1 Deliver original forms and FADLs to the IT Project Manager for 
technical review. The Project Manager shall review and sign the 
forms, as appropriate, and submit them to the project central files 
at the completion of the project. 

5.3.3.2 Inventory equipment and supplies. Repair or replace all broken or 
damaged equipment. Replace expendable items. Return 
equipment to the equipment manager and report incidents of 
malfunction or damage. 

5.3.3.3 Contact the laboratory to verify that samples arrived safely and 
instructions for sample analyses are clearly understood. 

5.4 Qualitv Control 

5.4.1 Quality control samples shall be prepared at the time of surface soil collection. 

5.4.2 The quality control sampling program to be followed is described in the 
Project-Specific Sampling and Analysis Plan and Quality Assurance Project 
Plan. 

5.4.3 Duplicate samples shall be collected at a frequency of one for every 20 
samples, or one per batch. 

5.5 Modifications to the Field Sampling Plan - All modifications of the project-specific 
documents must be in writing and appended to the document. 
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6.0 REQUIRED INSPECTION/ACCEPTANCE CRITERIA 

Sample collection containers shall be inspected for integrity, correct material composition and 
the correct amount required for the analyses to be performed. 

7.0 RECORDS 

The following records, generated as a result of implementation of this procedure, shall be 
retained as quality records in accordance with DOE Order 1324.2A, Record Disposition and 
IT QA Program requirements. 

7.1 Field Activity Daily Log 

7.2 Sample Collection Log 

7.3 Chain-of-Custody/Request for Analysis Form 

7.4 Radiological Survey Form, as per SOP-CHR-08, Surface Water Sampling 

8.0 REFERENCES 

8.1 Rwuirements and Specifications 

8.1.1 ASTM C998-83, Standard Method for Sampling Surface Soil for 
Radionuclides. 

8.2 Related Procedures 

8.2.1 SOP-CHR-01, Sample Control and Documentation 

8.2.2 SOP-CHR-02, General Field Instructions 

8.2.3 SOP-CHR-04, Field Decontamination 
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- 

8.2.4 SOP-CHR-06, Field Activity Photographs 

8.2.5 SOP-CHR-08, Surface Water Sampling 

8.2.6 SOP-CHR-09, Shipment of Samples 

8.3 Other 

None 

9.0 ATTACHMENTS 

9.1 Attachment A - Surface Soil Sampling Supplies and Equipment List 
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ATTACHMENT A 

SURFACE SOIL SAMPLING SUPPLIES AND EQUIPMENT LIST 
(Page 1 of 1) 

2iplocD bags (gallon-size) 
Packing tape 
Large plastic garbage bags 
Grass clippers 
Carnerdfilm - 35rnm 
Compass (Brunton or orienting type) 
100-foot fiberglass measuring tape 
Pin flags, surveyors tape, stakes 
S tainless-steel mixing bowls (2-liter) 
Stainless-steel knives/spoons 
Marker pens, pencils (indelible) 
Sample Collection Logs 
Radiation survey meter 
Hand auger 
Ruler 
Field Activity Daily Logs 
Chain-of-Custody/Request for Analysis Form 
Hand trowels 
Nitrile gloves or equivalent (PVC surgical) 
Sample labels 
Coolers 
Packing materials 
GPS 
Maps 
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1.0 SCOPE AND OBJECTIVE 

1.1 Scove - This procedure provides instructions for conducting exposure rate 
measurements using a pressurized ion chamber at the 1962 Tracer Study Test Plot Area 
of the Project Chariot Site. 

1.2 Obiective - The objective of this procedure is to provide instruction for uniform 
measurement techniques when using the Reuter-Stokes pressurized ion chamber (PIC) 
for determining external gamma-ray exposure rate at a height of 1 meter above the soil 
surface. 

2.0 DEFINITIONS 

2.1 Calibration - The check or correction of the accuracy of a measuring instrument to 
assume proper operational characteristics. 

2.2 May - The word mav is used to denote permissibility. 

2.3 Reproducible Geometw - A spatial configuration of a radiation detection instrument, in 
relation to a radiation source, that is specified in sufficient detail to allow each source 
check performed to obtain comparable results. 

2.4 Shall - The word shall denotes a requirement. 

2.5 Should - The word should is used when an element is recommended. 

3.0 RESPONSIBILITIES AND QUALIFICATIONS 

3.1 IT Proiect Manager - The IT Project Manager is responsible for assuring the 
implementation of this procedure during the performance of project activities. 

3.2 Sarnvlin~! and Analysis Suvervisor (SAS) - The SAS is responsible for the 
implementation of this procedure. The SAS shall select quaUed personnel 
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knowledgeable in the requirements of this procedure and experienced in the use of the 
Reuter-S tokes PIC. 

3.3 Oualitv Assurance Officer - The Quality Assurance Officer is responsible for approving 
this procedure and performing surveillances to verify compliance with this procedure. 

3.4 Field Personnel - Field personnel are responsible for meeting the requirements of this 
procedure and the Site-Specific Health and Safety Plan (SSHASP). 

4.0 MATERIALS/EQUIPMENT AND CALIBRATION REQUIRED 

Tripod 
Reuter-Stokes PIC 
Stop watch 
Field Activity Daily Log (FADL) 
Reuter-Stokes PIC Operations Manual 
Jeweler's screwdriver 

4.2 Calibration Recluired 

4.2.1 The instrument being used shall be calibrated at least annually and have a 
current calibration certificate. 

4.2.2 Any instrument exceeding the stated calibration expiration date shall not be 
used and shall be tagged "out of service". 

4.2.3 Operational and source checks shall be performed and recorded before and 
after an instrument is used. 
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5.0 METHOD 

5.1 Warnings 

5.1.1 The sensor housing contains an ionization chamber with high internal pressure 
(300 pounds per square inch [psi]) and high voltage (300 volts of direct 
current W C ] )  on its surface. Removal of the chamber from its protective 
housing or mishandling, could cause serious injury. 

5.1.2 The 300V lithium battery may explode or leak if recharged, disassembled or 
heated above 100°C (212°F). Do not short circuit. 

5.2 Operational Check 

5.2.1 Turn the power switch, located on the rear of the enclosure, to the "ZERO" 
position. Within 3 seconds the LCD should display the main menu. 

5.2.2 Depress the CURRENT DATA key to measure the "ZERO" offset. This 
reading should be less than 1 pRh.  If not, the offset can be adjusted using 
the potentiometer located on the PIC. 

5.2.3 The zero adjustment is located on a potentiometer mounted next to the 
chamber connector. If needed, this can be adjusted using a jewelers 
screwdriver. 

5.3 Initial Setup 

5.3.1 The initial setup (i-e., including date, time, operational parameters, and unit 
tests) shall be initially performed before entering the field as per instructions 
in the Reuter-Stokes Operational Manual. 

5.3.2 Specific parameters to be set are the date and time, radiation units, operating 
mode and the radiation alarm unit. 
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5.4 Background Check 

5.4.1 Turn the power switch to "ZERO." Adjust the offset if needed, or if not, wait 
10 seconds then turn the switch to "READ." 

5.4.2 From the main menu press the CURRENT DATA button. 

5.4.3 Press the DATA STATS button and begin counting using the "Dose 
Integrator." 

5.4.4 Follow the steps outlined in SOP-CHR-18, Daily Source and Background 
Checks, for determining and recording the background exposure rate. 

5.5 Instrument Source Check 

Repeat Steps 5.4.1 through 5.4.4 using a Cesium-137 ((3-137) check source in a 
reproducible geometry. 

5.6 Actual Gamma-Rav Exposure Measurement 

5.6.1 Attach the sensor head to the tripod. 

5.6.2 Adjust the height of the chamber so that it is 1 meter from the surface to be 
measured. 

5.7 Calculations 

5.7.1 PIC reading ( p w )  = 60 min/hr x exposure recorded by PIC (pR) 
Count time in minutes 

5.7.2 Net exposure rate reading = PIC reading (mR/hr) - PIC background reading 
(-.I 

5.7.3 Average net exposure rate (Z): 
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Where: n, = the number of individual net count rate measurements used 
to determine x and s; 

= the calculated mean (average); and 

xi = the individual net exposure rate. 

5.7.4 Standard deviation: 

Where: s = is the standard deviation. 

6.0 REOUIRED INSPECTION/ACCEPTANCE CRITERIA 

6.1 Calibration check measurements of radiation survey instruments must be within three 
standard deviations of the mean. If two consecutive measurements fall outside this 
limit, the instrument must be taken out of service until it is recalibrated. 

6.2 All calculations must be checked by a person other than the originator prior to 
finalization and filing. 

7.0 RECORDS 

The following records, generated as a result of implementation of this procedure, shall be 

retained as quality records in accordance with DOE Order 1324.2A7 Record Disposition and 
IT QA Program requirements. 

7.1 Field Activities Daily Log 
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8.0 REFERENCES 

8.1 Resuirements and Specifications 

8.1.1 American National Standards Institute, Report No. ANSI N323- 1978, 
"Implementation Guide for Radiological Survey Procedures," 1992. 

8.1.2 United States Department of Energy, "Draft - Environmental Implementation 
Guide for Radiological Survey Procedures," 1992. 

8.1.3 Reuter-Stokes RSS-122 PIC Portable Environmental Radiation Monitor 
Operational Manual, January 1993. 

8.1.4 National Council on Radiation Protection Report No. 50, Environmental 
Radiation Measurements. 

8.1.5 U.S. Department of Energy, Nevada Operations Office, July 1993, Project 
Chariot: 1962 Tracer Study Site Assessment and Remedial Action Plan, 
DOENl93-085, Las Vegas, Nevada. 

8.2 Related Procedures 

8.2.1 SOP-CHR-0 1, Sample Control and Documentation 

8.2.2 SOP-CHR-17, Correlation of Sodium Iodide Readings with Pressurized Ion 
Chamber 

8.2.3 S OP-CHR- 1 8, Daily Source and Background Checks 

8.3 Other 

None 

9.0 ATTACHMENTS 

None 
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1.0 SCOPE AND OBJECTIVE 

1.1 Scope - This procedure provides instructions for visual inspection and documentation of 
1962 Tracer Study test plots at the Project Chariot Site. 

1.2 Obiective - To provide a repeatable, auditable procedure for establishing a grid system 
for referencing radiological survey activities. 

2.0 DEFINITIONS 

2.1 - System of coordinates established on a site for purposes of referencing survey 
locations. Also known as Reference Grid System. 

2.2 Grid Line Intersections - Grid points that include points where the grid lines intersect. 
Also known as nodes. 

2.3 Mav - The word is used to denote permissibility. 

2.4 Shall - The word denotes a requirement. 

2.5 Should - The word should is used when an element is recommended. 

3.0 RESPONSIBILITIES AND QUALIFICATIONS 

3.1 IT Proiect Manager - The IT Project Manager is responsible for assuring the 
implementation of this procedure during the performance of project activities. 

3.2 Quality Assurance Officer - The Quality Assurance Officer is responsible for approving 
this procedure and performing surveillances to verify compliance with this procedure. 

3.3 Samvlinn and Analysis Suvervisor - The Sampling and Analysis Supervisor (SAS) shall 
determine grid requirements and supervise on-site gridding activities to assure 
compliance with requirements of this procedure. The SAS is responsible for the 
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assignment of qualified personnel to these activities and for implementation of this 
procedure. 

3.4 Field Personnel - Field personnel are responsible for meeting the requirements of this 
procedure and the Site-Specific Health and Safety Plan (SSHASP). 

4.0 MATERIALSJEQUIPMENT AND CALIBRATION REQUIRED 

Transit/tripod 
Site pole 
Measuring Tape 
Grid markers (stakes, flags, flagging tape) 
Waterproof marker 

4.2 Calibration Reauired 

None 

5.0 METHOD 

5.1 Establish the grid system point of reference at the confluence of the Ogotoruk and 
Snowbank Creeks, using the global positioning system (GPS) and/or field surveying 
techniques. 

5.2 Grid Dimensions 

5.2.1 Starting at the point of reference, measure 100-foot (ft) intervals for the length 
of Snowbank Creek. 

5.2.2 From the edge of Snowbank Creek, measure 70 ft on each side. 

5.2.3 Establish grid blocks. 
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5.3 Open Land Grid System 

5.3.1 Grid points shall be marked with stakes, flags, or survey tape, depending upon 
the characteristics of the surface. 

5.3.2 The grid point of reference shall be identified as the reference for this grid 
system, and shall be identified on a grid marker with the GPS coordinates. 

5.3.3 Coordinates of other grid points will be referenced to the initial starting point 
using alpha-numeric identifiers. The numeric identifier indicates the grid 
number, and the alphabetic identifier indicates the direction from the reference 
point (i.e., A [north], or B [south]). 

5.3.4 Coordinates shall be identified for each grid line intersection with the GPS 
which may occur after the grid system has been surveyed. 

5.3.5 Any location within a grid system may be designated by measuring the 
distance and direction from the point of interest to a grid point marker. 

5.3.6 Attachment A contains a figure of the grid system. 

5.4 Site Drawings 

5.4.1 Prior to establishment of the grid system, a drawing shall be prepared by the 
survey team. 

5.4.2 The drawing will indicate the grid, site boundaries, other pertinent site 
features, a reference compass direction, and a legend showing the scale. 

5.5 Visual Inspection 

5.5.1 In conjunction with the establishment of the grid system, a visual inspection 
will be conducted to potentially identify the original experimental test plots. 
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5.5.2 Based on documentation of experiment activities, the test plots were located 
along Snowbank Creek no further than 60 ft fiom the creek bank. 

5.5.3 Potentially identified test plots or general areas that have been disturbed will 
be marked by placing staked flags in the center of the area. 

5.5.4 These areas will be identified in the Field Activity Daily Log by referencing 
their location within the grid system. 

5.5.5 Identified test plots will be radiologically surveyed, and soil samples will be 
collected from the area as described in SOPs CHR- 10, Surface Soil Sampling, 
and CHR-13, Radiation Survey of Test Plots. 

6.0 REQUIRED INSPECTION/ACCEPTANCE CRITERIA 

Coordinates must be determined or verified by a State of Alaska licensed surveyor. 

7.0 RECORDS 

The following record, generated as a result of implementation of this procedure, shall be 
retained as a quality record in accordance with DOE Order 1324.2A, Record Disposition and 
IT QA Program requirements. 

Field Activity Daily Log 

8.0 REFERENCES 

8.1 Requirements and Specifications 

U.S. Department of Energy, Nevada Operations Office, July 1993, Project Chariot: 
1962 Tracer Study Site Assessment and Remedial Action Plan, DOE/NV/93-085, Las 
Vegas, Nevada. 
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8.2 Related Procedures 

8.2.1 SOP-CHR-10,SurfaceSoilSarnpling 

8.2.2 SOP-CHR-13, Radiation Survey of Test Plots 

8.3 Others 

"A Guide for Environmental Radiation Surveillance at U. S. Department of Energy 
Installations", J. P. Corley, DOElEP-0023, U.S. Department of Energy, 1981. 

9.0 ATTACHMENTS 

Attachment A - Example of Grid System 
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ATTACHMENT A 

EXAMPLE OF GRID SYSTEM 
(Page 1 of 1) 

SNOWBANK 
SNOWBANK 

CREEK 
CREEK 

/ 
/' 

i. Note: - 
Soil disposal mound 

OCOTORUK not tc scole 
CREEK i 

100 ft Grid block to survey 
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1.0 SCOPE AND OBJECTIVE 

1.1 Scope - This procedure applies to the radiation survey of identified Project Chariot 
1962 Tracer Study Test Plots. 

1.2 Objective - The objective of this procedure is to provide a method for determining 
elevated levels of radioactivity in the soil of the test plots. 

2.1 Lower Limit of Detection (LLD) - The smallest amount of sample activity that will 
yield a net count for which there is confidence at a predetermined level that the activity 
measured is actually present. 

2.2 Mav - The word mav is used to denote permissibility. 

2.3 Multichannel Analyzer (MCA) - A device that sorts out all of the output pulses from a 
detector according to the pulse height. Only pulses which fall within the energy range 
of a channel are recorded. An energy spectrum can be obtained by looking at the 
output of all channels. 

2.4 Shall - The word shall denotes a requirement. 

2.5 Should - The word should is used when an element is recommended. 

2.6 Sodium Iodide (Na.1) Detector - A scintillation crystal device which is very effective in 
the detection of gamma radiation. 

3.0 RESPONSIBILITIES AND OUALIFICATIONS 

3.1 IT Proiect Manager - The IT Project Manager is responsible for assuring the 
implementation of this procedure during the performance of project activities. 
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3.2 Oualitv Assurance Officer - The Quality Assurance Officer is responsible for approving 
this procedure and performing surveillances to verify compliance with this procedure. 

3.3 Sarnvlinrz and Analysis Su~ervisor (SAS) - The SAS is responsible for following this 
procedure and assuring that requirements are met. The SAS shall ensure that all 
personnel selected to perform this activity are qua.Med. 

3.4 Field Personnel - Field personnel are responsible for meeting the requirements of this 
procedure and of the Site-Specific Health and Safety Plan (SSHASP). 

4.0 MATERIALS/EQUIPMENT AND CALIBRATION REQUIRED 

High Density Polyethylene (HDPE) sheeting 
NaI/ESP-2 detection system with associated equipment and attachments. 

Tripod 
Site maps 
Canberra Multichannel Analyzer (MCA), or equivalent 

Surface Measurement Field Logs 
Shovel 
Radiological Survey Logs 
Field Activity Daily Log (FADL) 

5.0 METHOD 

5.1 Survey entire plot area using a slow scan of 2 inches per second with the ESP-2 
system. Record all readings above 95 percent LLD on the Surface Measurement Field 
Log (see SOP-CHR-03, Walk-over Surveys Using a Large Volume Scintillation 
Counter). Record all required information on the Radiological Survey Log (see 
SOP-CHR-03). 
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5.2 Set-up the MCA above the center of the plot area, or above the center of most 
contaminated region found in Step 5.1 above. Suspend the NaI detector 1 meter above 
plot using a tripod. 

5.3 Obtain a 10 minute count. 

5.4 Store spectrum on computer disk. 

5.5 Analyze spectrum for Cs-137 using spectrum strip and log subtract. 

5.6 Estimate Cs-137 concentration using SOP-CHR-14, Operation of Multichannel 
Analyzer. 

5.7 If Cs-137 is greater than two times the 95% lower limit of detection (LLD) for Cs-137 
(per SOP-CHR-16), observe Co-60 region of interest (ROI) and Am-241 ROI. 

5.8 Perform estimate of Co-60 and Am-241 using spectrum strip, background subtraction 
and SOP-CHR- 14. 

5.9 Obtain 13 soil samples from 5 cm (2 in.) and 10 cm (4 in.) depths for laboratory 
analysis per SOP-CHR-02, General Field Instructions, and SOP-CHR-10, Surface Soil 
Sampling, at locations shown on the proposed soil sample locations diagram. 

5.10 If the on-site analytical results indicate elevated levels of radionuclides in the soil 
samples collected, then excavation will be performed in a 10 cm (4 in.) lift and placed 
on the HDPE sheeting. 

5.1 1 Collect additional 5 cm (2 in.) soil samples and repeat 5.10 if necessary until the 
analytical results indicate levels equal to or less than background. 

5.12 Homogenize the excavated soil on the HDPE and collect one sample for waste 
characterization purposes. 
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6.0 REQUIRED INSPECTIONIACCEPTANCE CRITERIA 

Calibration check measurements of radiation survey instruments must be within three standard 
deviations of the mean. If two consecutive measurements fall outside this limit, the 
instrument must be taken out of service until it is recalibrated. 

7.0 RECORDS 

The following records, generated as a result of implementation of this procedure, shall be 
retained as quality records in accordance with DOE Order 1324.2A, Record Disposition and 
IT QA Program requirements. 

7.1 Field Activity Daily Log (FADL) 

7.2 Surface Measurements Field Log 

7.3 Radiological Survey Log 

8.0 REFERENCES 

8.1 Requirements and Specifications 

U.S. Department of Energy, Nevada Operations Office, July 1993, Project Chariot: 
1962 Tracer Study Site Assessment and Remedial Action Plan, DOENl93-085, 
Las Vegas, Nevada. 

8.2 Related Procedures 

8.2.1 SOP-CHR-02, General Field Instructions 

8.2.3 SOP-CHR-14, Operation of Multichannel Analyzer 

8.2.4 SOP-CHR-15, Operation of Mobile Sodium Iodide Detector System 
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8.3 Others 

None 

9.0 ATTACHMENTS 

Attachment A - Proposed Soil Sample Locations 
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ATTACHMENT A 

PROPOSED SOIL SAMPLE LOCATIONS 
(Page 1 of 1) 
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1.0 SCOPE AND OBJECTIVE 

1.1 S c o ~ e  - This procedure provides instructions for performing the measurement of 
gamma radioactivity in environmental media by means of gamma spectrometry. It is 
applicable to radionuclides emitting gamma rays with energies greater than 15 
kiloelectron volts (keV). 

1.2 Obiective - To provide a repeatable, auditable procedure for operating the Canberra 
Series 10 Portable Multichannel Analyzer (MCA). 

2.0 DEFINITIONS 

2.1 Accuracy - The degree of agreement of an individual measurement or average of 
measurements with an accepted reference value or level. 

2.2 Activitv - An amount of radionuclide in a particular energy state at a given time. Also 
defined as the quotient of dN by dt, where A is the activity, and dN is the expectation 
value of the number of spontaneous nuclear transitions from that energy state in the 
time interval dt: 

The name for the SI unit of activity is the becquerel (Bq). 

2.3 Calibrated Instrument - An instrument for which the response has been documented 
upon being directly compared with the response of a standard instrument, both having 
been exposed to the same radiation field under the same conditions; or one for which 
the response has been documented upon being exposed to a standard radiation field 
under well-defined conditions. 

2.4 Gamma Ray Spectrometer - A device used to measure the quantity of gamma-emitting 
radionuclides in a particular medium. A gamma ray spectrometer consists of a detector 
assembly, a power supply, an amplifier, a pulse-height analyzer, and a read-out device 
or devices. 
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2.5 - The word is used to denote permissibility. 

2.6 Measurement Svstem - The specific combinations of instruments, operator, and 
procedure used to make a particular measurement of a radiation quantity. 

2.7 Multichannel Analyzer (MCA) - A device that sorts out all of the output pulses from a 
detector according to the pulse height. Only pulses which fall within the energy range 
of a channel are recorded. An energy spectrum can be obtained by looking at the 
output of all channels. 

2.8 Photon Detection Efficiency - The ratio of the observed count rate to the known photon 
emission rate. 

2.9 Radionuclide - A species of an atom characterized by its mass number, atomic number, 
and its nuclear energy state. 

2.10 Resolution, gamma - The ratio (expressed as percent) of the width in energy units of 
the observed photopeak of a gamma emitter at half the maximum count rate to the 
average energy of the photopeak. 

2.11 Shall - The word shall denotes a requirement. 

2.12 Should - The word should is used when an element is recommended. 

2.13 Standardization - Field adjustments of an instrument to known radiation sources that do 
not alter the basic calibration. 

2.14 Uncertaintv - An estimate of potential inaccuracies in a measured or derived quantity 
based on an explicit evaluation and combination of all sources of errors. 
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3.0 RESPONSIBILITIES AND OUALIF'ICATIONS 

3.1 IT Proiect Manager - The IT Project Manager is responsible for assuring the 
implementation of this procedure by personnel trained in its proper use. 

3.2 Samplinn and Analysis Supervisor (SASl - The SAS is responsible for implementing 
this procedure. The SAS shall ensure that all personnel selected to perform this 
activity are qualified. 

3.3 Field Personnel - Field personnel are responsible for meeting the requirements of this 
procedure and the Site-Specific Health and Safety Plan (SSHASP). 

3.4 Oualitv Assurance Officer - The Quality Assurance Officer is responsible for approving 
this procedure and performing surveillances to venfj compliance with this procedure. 

4.0 MATERIALSIEQUIPMENT AND CALIBRATION REQUIRED 

Field Activity Daily Log 
Sodium Iodide (NaI) Detector (3 inch by 3 inch) 
Lead shield for Nal detector 
Preamplifier 
Amplifier 
High voltage power supply 
Analog to digital converter 
Multichannel analyzer 
Electronic data storage device(s) 
Data analyzer (internal or computer) 
Printout device 
Radiation check sources 
HASL-258 
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4.2 Calibration Required 

4.2.1 The instrument being used shall be calibrated prior to use at least annually 
and have a current calibration certificate. 

4.2.2 Any instrument exceeding the stated calibration expiration date shall not be 

used and shall be tagged "out of service." 

4.2.3 Operational and source checks shall be performed and recorded before and 
after an instrument is used. 

5.0 METHOD 

5.1 Calibration 

5.1.1 The MCA shall be operated according to the manufacturer's instructions. 

5.1.2 An appropriate radionuclide standard shall be placed 1 meter below the 
detector. The type, form, and geometry of the standard and the samples to be 
counted shall be identical. 

5.1.3 The energy response of the MCA system shall be determined with standards 
containing known radionuclides. 

5.1.3.1 The standards may be sealed and should emit gammas at an 
energy between 15 keV to 3 mega electron volts (MeV). 

5.1.3.2 The energy response shall include at least two different energies 
and should cover the range from 200 keV to 3 MeV. 

5.1.3.3 As necessary, the amplifier gain shall be adjusted until the Cs-137 
photopeak is about one-third of the full scale. 
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5.1.3.4 After the gain adjustment, a pulse height spectrum shall be 
acquired for a sufficient time period to ensure statistical 
confidence. 

5.1.3.5 The ENERGY CALIBRATION feature of the Portable 
Multichannel Analyzer shall be used to perform a two-point 
energy calibration. 

5.1.4 The photon detection efficiency, as a function of gamma energy, shall be 
determined. 

5.1.4.1 The photon detection efficiency shall be calculated for the 
photopeak of interest in samples to be analyzed. 

5.1.4.2 Spectral data from known standards of each gamma-emitting 
radionuclide expected to be in the samples shall be acquired. 

5.1.4.3 The complete spectrum of a standard of the radionuclide of 
interest shall be graphically or spectrally stripped using the 
FRACTIONAL SPECTRUM STRIPPING and the NET AREA 
features of the Portable Multichannel Analyzer in order to 
determine the count rate for each energy region of interest. 

5.1.4.4 The photon detection efficiency (counts per minute [cpm] per 
microcurie) versus gamma ray energy shall be plotted on 
rectangular coordinate paper (e.g., FADL). 

5.2 Acquisition of Sample Data 

5.2.1 A background count shall be performed at the beginning and at the conclusion 
of each day, with the average of the two values used to compute the results 
for sample data. The count shall be performed in a designated area of the 
basecamp opposite from the mound. 
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5.2.2 The validity of the efficiency curve shall be confirmed at the beginning and 
end of each day. 

5.2.3 Repeat step 5.1.4.4. 

5.2.4 An energy calibration shall be performed at the beginning and at the 
conclusion of each day. 

5.2.5 The Nal detector of the system shall be placed 1 meter above the area to be 
surveyed, suspended from a tripod. 

5.2.6 A pulse height spectrum shall be acquired over a sufficient time period (10 
minutes) to assure adequate statistical confidence. 

5.2.7 From the positions of the photopeaks and from the history of the samples, 
Cs-137, Co-60, and Am-241 present in the sample shall be identified. If the 
evidence is insufficient to permit identification of radionuclides of concern, 
samples shall be collected and submitted to the on-site lab for analysis. 

5.2.8 The sample counts in the energy region of interest shall be obtained using the 
NET AREA feature of the Portable Multichannel Analyzer. 

5.3 Interoretation of Results 

5.3.1 The concentration of each of the components in the sample shall be 
determined algebraically. 

5.3.2 The following calculation shall be performed: 

C ctpm=- 
A x e  
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Where: 

dpm = the disintegrations per minute in photopeak of interest; 
C = the observed counts per minute; 
A = the fractional abundance of the gamma ray, in gammas per 

disintegration; and 
E = the photon detection efficiency as shown on the photon detection 

efficiency curve. 

Note: This is only correct for the source type and position. It is not correct 
for field in-situ measurements with the MCA (see 5.4.2). 

5.4 Minimum Detectable Activity 

5.4.1 The minimum detectable activity shall be determined by the following f o ~  
each radionuclide of interest: 

MDA = 4.65KaB (95% c o n f i b )  

Where: 

MDA = the minimum detectable activity; 
K = the efficiency calibration (e-g., microcuries in sample per cpm); and 

OB = the standard deviation of the background (bg) count. 

OB = J b g  count 

Note: This is only correct for the source type and position. It is not correct 
for field in-situ measurements with the MCA. 

5.4.2 MDA calculations for in-situ measurements are dependent on the distribution 
of the radionuclides in the soil. The in-situ MDAs shall be calculated by the 
methods in HASL-258, 
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5.4.3 The Lower Limit of Detection shall be determined pursuant to procedure 
SOP-CHR- 16. 

6.0 REQUIRED INSPECTIONIACCEPTANCE CRITERIA 

Background and calibration counts must be within two standard deviations of the mean for 
each type count, or additional counts shall be performed. Two of three counts must meet this 
criteria prior to use of instrument. 

7.0 RECORDS 

The following records generated as a result of implementation of this procedure shall be 
retained as quality records in accordance with DOE Order 1324.2A, Record Disposition and 
IT QA Program requirements. 

7.1 Results of gamma spectral analyses, including hard-copy printouts of channel-by- 
channel data and logbooks. 

7.2 Instrument quality control charts. 

7.3 Multichannel Analyzer Instrument Check Form. 

7.4 Multichannel Analyzer Survey Form. 

7.5 Field Activity Daily Log. 

8.0 REFERENCES 

8.1 Reauirements and Specifications 

U.S. Department of Energy, Nevada Operations Office, July 1993, Project Chariot: 
1962 Tracer Study Site Assessment and Remedial Action Plan, DOE/NV/93-085, 
Las Vegas, Nevada. 
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8.2 Related Procedures 

8.2.1 Instruction Manual for Canberra Portable Plus Multichannel Analyzer. 

8.2.2 SOP-CHR- 18, Daily Source and Background Checks. 

8.2.3 SOP-CHR- 16, Determination of Lower Limits of Detection 

8.2.4 Beck, H.L., et. al., 1972, "In-Situ Ge (Li) and NaI (Tl) Gamma-Ray 
Spectrometry," Health and Safety Laboratory, U.S. Atomic Energy 
Commission, New York, New York, HASL-258. 

8.3 Others 

8.3.1 Knoll, G.F., Radiation Detection and Measurement, J. Wiley and Sons, 1979. 

8.3.2 "Measurement of Low Level Radioactivity," International Commission on 
Radiation Quantities and Units, ICRU Report No. 22, 1972. 

8.3.3 "Radiation Protection Instrumentation and its Application," International 
Commission on Radiation Quantities and Units, ICRU Report No. 20, 1971. 

8.3.4 "Radiation Protection Instrumentation Test and Calibration," American 
National Standards Institute, ANSI-N323, 1978. 

8.3.5 "Instrumentation and Monitoring Methods for Radiation Protection," National 
Council on Radiation Protection and Measurements, NCRP Report No. 57, 
1978. 

9.0 ATTACHMENTS 

9.1 Attachment A - Multichannel Analyzer Instrument Check Form 

9.2 Attachment B - Instrument Quality Control Chart 

9.3 Attachment C - Multichannel Analyzer Survey Form 
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ATTACHMENT A 

MULTICHANNEL ANALYZER INSTRUMENT CHECK FORM 
(Page I of I )  

Instrument Manufacturer Date 
MCA Model Serial No. 
Detector Model Serial No. 
Source ID Isotope Activity as of 
Source ID Isotope Activity as of 

. . 

a Net ComI = S O U ~  Cowl - tndoa Ba C a r t  Record this value on the hsbunen( Quality -1 bj Elfdncy - Cr-137 ROI (bums) - CS-%%W (dpn~ 
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ATTACHMENT B 

INSTRUMENT QUALITY CONTROL CHART 
(Page 1 of 1) 

Model Number Serial Number 

Net Count Rate (cpm) 

Directions: 
Record the date and the net count rate from the source of the instrument. Count 
rates should not be greater than f three standard deviations from the mean ( x ) - 
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ATTACHMENT C 

MULTICHANNEL ANALYZER SURVEY FORM 
(Page 1 of 1) 

Instrument Manufacturer Date 
MCA Model Serial No. 
Detector Model Serial No. 

Comments: 

2 

Cs-137 
ROI 

(Counts) 

Co-60 
ROI 

(Counts) 

Count 
Time 
(Min) 

Number 

1 

2 

U-238 
ROI 

(Counts) 

K-40 
ROI 

(Counts) 

Time 81-214 
ROI 

(Counts) 

Total 
Counts 

Initials Location 
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1.0 SCOPE AND OBJECTIVE 

1.1 Scope - This procedure applies to operation of the mobile sodium-iodide (NaI) 
detection system at the 1962 Tracer Study Test Plot Area of the Project Chariot Site. 

1.2 Objective - The objective of this procedure is to provide a method for operating the 
NaI-based detector system for determination of elevated levels of radioactivity in soils 
at the test plots. 

2.0 DEFINITIONS 

2.1 Calibration - The check or correction of the accuracy of a measuring instrument to 
assume proper operational characteristics. 

2.2 Lower Limit of Detection (LLD) - The smallest amount of sample activity that will 
yield a net count for which there is confidence at a predetermined level that the activity 
measured is actually present. 

2.3 & - The word mav is used to denote permissibility. 

2.4 Shall - The word &aJ denotes a requirement. 

2.5 Should - The word should is used when an element is recommended. 

2.6 Sodium-Iodide (NaI) Detector System - The NaI detection system is a combination of a 
NaI scintillation detector with an Eberline ESP-:! rate meter. 

3.0 RESPONSIBILITIES AND QUALIFICATIONS 

3.1 IT Proiect Manager - The IT Project Manager is responsible for assuring the 
implementation of this procedure during the performance of project activities. 

3.2 Qualitv Assurance Officer - The Quality Assurance Officer is responsible for approving 
this procedure and performing surveillances to verify compliance with this procedure. 
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3.3 Sampling and Analvsis Su~ervisor (SAS) - The SAS shall select qualified personnel to 
perform this activity. 

3.4 Field Personnel - Field personnel are responsible for meeting the requirements of this 
procedure and of the Site-Specific Health and Safety Plan (SSHASP). 

4.0 MATERIALSIEOUIPMENT AND CALIBRATION REQUIRED 

Nal,/ESP-2 detection system with associated equipment and attachments 
Cesium- 137 (Cs- 137) check source 
Field Activity Daily Log (FADL) 
ESP-2 Operation Manual 

4.2 Calibration Reauired 

4.2.1 The instrument being used shall be calibrated prior to use at least annually and 
have a current calibration certificate. 

4.2.2 Any instrument exceeding the stated calibration expiration date shall not be 
used and shall be tagged "out of service." 

4.2.3 Operational and source checks shall be performed and recorded before and 
after an instrument is used. 

5.0 METHOD 

5.1 Initial Settings 

5.1.1 Press ON/OFF control button to turn the instrument "on". Use the same 
button to turn the instrument "off'. 

5.1.2 Press MODEISTORE button to enter the setup menu. 

5.1.3 Use the flow diagrams in Attachments A, B, and C and the corresponding 
keystrokes on the instrument to set the parameters. 
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5.1.4 For background and source checks, set the instrument to operate in "SCALER 
MODE AVERAGE RATE." 

5.1.5 For taking field measurements, set the instrument to operate in "RATE 
METER MODE." 

5.1.6 Set the units "BASE" to "CNT, the units "SUFFIX" to "MIN" and the units 
"PREFIX" to "NONE." 

5.1.7 For operation in the scale mode, set the counting time "CNT for X:XX:XXM as 
specified in SOP-CHR- 18, Daily Source and Background Checks. 

5.1.8 Set the operational alarm "ALM at X:XX:XXU to the 95 percent lower limit of 
detection as specified in SOP-CHR-16, Determination of Lower Limits of 
Detection. 

5.1.9 Press the MODE/STORE button to exit the setup menu. 

5.2 Battery Check 

5.2.1 Turn the instrument on. 

5.2.2 If a flashing cursor appears in the upper left hand comer, there is less than 1 
hour of operating time and the battery should be changed. 

5.3 Background and Source Checks 

5.3.1 Background and source checks shall be performed in the Average Rate Scaler 
Mode. 

5.3.2 For operation in this mode, follow the flow chart in Attachment D. The 
operation should include only the counting mode and not the data logging 
device. 

5.3.3 SOP-CHR- 18, Daily Source and Background Checks, shall be followed for 
performance of the required checks. 

5.4 Field Measurements 

5.4.1 Three precautionary measures shall be taken when using the NaI detectors. 
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(1) The detectors are designed to operate in normal laboratory temperatures 
between 40 and 120 degrees Fahrenheit. The detector shall not 
experience temperature changes of more than 15 degrees Fahrenheit per 
hour. 

(2) These detectors should be handled with care. Mechanical shock can 
cause fracturing of the scintillation crystal. 

(3) The detectors should not be exposed to moisture that could cause the 
diode (pins) structure to short out 

5.4.2 Field measurements shall be taken using the normal Rate Meter Mode. 

5.4.3 For operation in this mode, follow the flow chart in Attachment E. The 
operation should include only the counting mode and not the data logging 
device. 

5.4.4 SOP-CHR-03, Walk-Over Surveys using a Large Volume Scintillation 
Detector, shall be followed for performance of the detector system in the field. 

5.5 Calculations 

5.5.1 Net Count, in counts per minute (cprn) = Cesium Source (cprn) - Indoor 
Background (cpm). 

5.5.2 Average net count rate (X): 

Where: 

n, = number of individual net count rates used to determine jZ. 

X = calculated mean (average); and 
xi = individual net count rate. 
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- - 

5.5.3 Standard deviation (s): 

Where: 

s = standard deviation 

6.0 REOUIRED INSPECTIONIACCEPTANCE CRITERIA 

Calibration check measurements of radiation survey instruments must be within three standard 
deviations of the mean. If two consecutive measurements fall outside this limit the 
instrument must be taken out of service until it is recalibrated. 

7.0 RECORDS 

The following records generated as a result of implementation of this procedure shall be 
retained as quality records in accordance with DOE Order 1324.2A7 Record Disposition and 
IT QA Program requirements. 

Field Activity Daily Log 

8.0 REFERENCES 

8.1 Requirements and Svecifications 

8.1.1 U.S. Department of Energy, Nevada Operations Office, July 1993, Project 
Chariot: 1962 Tracer Study Site Assessment and Remedial Action Plan, 
DOE/NV/93-085, Las Vegas, Nevada. 

8.1.2 ESP-2, Eberline Smart Portable Technical Manual, July 1992 
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8.2 Related Procedures 

8.2.1 SOP-CHR-03, Walk-over Surveys Using a Large Volume Scintillation Counter 

8.2.2 SOP-CHR-16, Determination of Lower Limits of Detection 

8.2.3 SOP-CHR- 18, Daily Source and Background Checks 

8.3 Others - None 

9.0 ATTACHMENTS 

9.1 Attachment A - Parameters Mode 

9.2 Attachment B - Selecting Units 

9.3 Attachment C - Selecting Operating Modes 

9.4 Attachment D - Average Rate Scaler Mode 

9.5 Attachment E - Normal Rate Meter Mode 
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ATTACHMENT A 

NORMAL RATE METER MODE 
(Page 1 of 1) 

(MEASURING ACTIVITY) 

111111111 
X X X  2 XX (UNITS) 

WILL INVOKE THE SLOW n u E  
CONSTANT AND PRODUCE A 
MORE ACCURATC READING) 

LOG THIS VACUE ? 
%XX XX (UNITS) I 

(INCREMENTS NUMBER 
LOC. CODE XXXXXX O M R  CURSOR) 
X.XX 2 XX (UNITS) 

S ~ ~ ~ E  (VALUE IS STORED IN MEMORY ALONG P MTH DATE. nut. L o c A n o N  COOC. 
AND INSTRUMENT STATUS) 

ESP-2 FUNCTIONAL FLOW DIAGRAM 

NOTES FOR BLOCK DIAGRAMS 

3. (UNITS) - CURRENT SELECTED UNITS. a.g. cnl/m 

4. (NOTE) - EXPLANATION NOTE 

r - - -  1 
5. I I - INTERNAL FUNCTION NOT DISPLAYED 

L - - - d  

Normal Roremerer Mode, 11383-C13 
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ATTACHMENT B 

AVERAGE RATE SCALER MODE 
(Page 1 of 1) 

(HRS : MlNS : SECS) 

RESET 4-7 
I x : xx : xx LEFT (nuE LEFT) 
r x x  + xx (RATE VNITS) I 

-47- r SPEAKER BEEPS 7 
AT EXPIRATION 

I or PRCSET nu( I 

CNT FOR X : XX : XX 
X.$X + XX (RATE UNITS) 

LOG THIS VALUE ? 
K X X  + XX (RATE UNITS) 

Avemge Rate Scaler Mode, 11383-C18 
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ATTACHMENT C 

PARAMETERS MODE 
(Page 1 of 1) 

Paramerert Mode, 11383.C22 
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ATTACHMENT D 

SELECTING UNITS 
(Page 1 of 1) 

UNITS = (UNITS) 

I T 
'RESET" TO CHC 

RESET CURRENT 
OPERATING 
MODE 

I 

BASE (UNIT BASE) 
+ - USE/ - - NO 4 - REM 

I rod 

d7 
SUFFIX /X 

+ - USE/ - - NO ( - 
I 

47 
PREFIX (P- 

+ - USE/ - - NO - 
I (AUTO) 
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ATTACHMENT E 

SELECTING OPERATING MODES 
(Page 1 of 1) 
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1.0 SCOPE AND OBJECTIVE 

1.1 Scope - This procedure is applicable to site characterization gamma radiation surveys 
performed at the Project Chariot Site. 

1.2 Obiective - To provide a method for determining the Lower Limit of Detection (LLD) 
of Cesium-137 (Cs- 137) using a NaI detector. 

2.0 DEFINITIONS 

2.1 Characterization Survey - Site sampling, monitoring, and analysis activities to 
determine the extent and nature of radioactive contamination. 

2.2 Lower Limit of Detection (LLD) - The smallest amount of sample activity that will 
yield a net count for which there is confidence at a predetermined level that the activity 
measured is actually present. 

2.3 Mav - The word is used to denote permissibility. 

2.4 Multichannel Analvzer NCA) - A device that sorts out all of the output pulses from a 
detector according to the pulse height. Only pulses which fall within the energy range 
of a channel are recorded. An energy spectrum can be obtained by looking at the 
output of all channels. 

2.5 Pressurized Ion Chamber (PIC) - An ultra-sensitive gamma exposure monitoring device 
that can be used to determine the lower level gamma ray exposure rates, such as those 
due to fallout and natural background external gamma exposure rates at a height of 1 
meter above the soil surface. It measures and records gamma exposure rates, and 
provides a readout in microRoentgen1hour (pR/hr). 

2.6 Shall - The word denotes a requirement. 

2.7 Should - The word should is used when an element is recommended. 
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2.8 Sodium Iodide (NaI) Detector - A scintillation crystal which is effective in the 
detection of gamma radiation. 

2.9 Survev - Evaluation of a representative portion of a population to develop conclusions 
regarding the population as a whole. 

3.0 RESPONSIBILITIES AND QUALIFICATIONS 

3.1 IT Proiect Manager - The IT Project Manager is responsible for assuring the 
implementation of this procedure during the performance of project activities. 

3.2 Qualitv Assurance Officer - The Quality Assurance Officer is responsible for approving 
this procedure and performing surveillances to verify compliance with this procedure. 

3.3 Sampling and Analysis Supervisor (SAS) - It is the responsibility of SAS to ensure that 
field personnel follow this procedure during the field program and to delegate the 
performance of this procedure to personnel experienced with its provisions and with the 
PIC and the NaI system. 

3.4 Field Personnel - It is the responsibility of all field personnel to meet the requirements 
of this procedure, the Site-Specific Health and Safety Plan (SSHASP), and to report 
any abnormal occurrences or results to the Sampling and Analysis Supervisor 
immediately. 

4.0 MATERIALSIEQUIPMENT AND CALIBRATION REQUIRED 

3- by 3-inch NaI detector 
Eberline Model ESP-2 ratemeter 
Reuter-Stokes PIC 
Canberra Portable Multichannel Analyzer (MCA), or equivalent 
Stop watch 
Graph paper, normal and log-normal 
Field Activity Daily Log 



INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ITLV Standard Operating Procedures (SOPS) 
Determination of Lower Limits of Detection 

SOP NO.: CHR-16 
Rev. No.: 0 
Date: 7-14-93 
Page 5 of 8 

4.2 Calibration Reauired 

4.2.1 The instruments being used shall be calibrated prior to use at least annually 
and have a current calibration certifkate. 

4.2.2 Any instrument exceeding the stated calibration expiration date shall not be 
used and shall be tagged "out of service". 

4.2.3 Operational and source checks shall be performed and recorded before and 
after an instrument is used. Refer to SOP-CHR-14, Operation of a 
Multichannel Analyzer, and SOP-CHR- 15, Operation of a Mobile Sodium- 
Iodide Detector System. 

5.0 METHOD 

5.1 NaI and ESP-2 

5.1.1 Full spectrum of Canberra Portable MCA and NaI ESP-2 

5.1.1.1 Determine pR/hr relationship to PIC (pR/hr/cpm) as per 
SOP-CHR- 17. 

5.1.1.2 Obtain background measurements at a minimum of 20 locations 
for 1 and 10 minute counts. 

5.1.1.3 Collect measurements near the mound and three remote 
background sites to be determined in the field. 

5.1.1.4 Plot background vs. percentile on normal and log-normal graph 
paper to determine if local and remote values belong to the same 
distribution. Use local background if the distributions are 
different. 
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5.1.1.5 Calculate the 95% LLD of a difference from the background 
counts using the following formula. Obtain the mean and standard 
deviation of the background from the probability plots. Mean (R,) 
is the 50th percentile value from probability plots. Standard 
deviation (o,,) is the 84th minus the 50th percentile values. 

95% LLD = 2.71 + 4.- 

Where: 

LLD = Lower Limit of Detection; 
Z, = mean background counts; 
bg = background measurement (each in 1 or 10 minute counts); 

and 
o,, = standard deviation of the background counts. 

5.1.2 Cs- 137 Region Of Interest 

Repeat same steps as 5.1.1, full spectrum, and compare to PIC readings. 

5.2 NaI and MCA 

5.2.1 Set Cs- 137 region of interest per SOP-CHR- 14 (i.e, manufacturer's 
instructions). 

5.2.2 Perform spectrum strip and background subtraction per SOP-CHR- 14 (subtract 
uranium, thorium, and potassium backgrounds separately based on one or 
more indicator peaks). 

5.2.3 Obtain net counts in the Cs-137 region of interest for a minimum of 20 
background locations. 
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5.2.4 Plot on normal and log-normal graph paper to determine if background is one 
or more different distributions. 

5.2.5 Use only local background set if there are different distributions. 

5.2.6 Determine the mean and standard deviation of the Cs-137 background from 
the probability plots. Then calculate the 95% LLD by: 

95% LLD = 2.71 + 4.- 

Where: 

LLD = Lower Limit of Detection; 
bg = background measurement; 
X, = mean background count (10 minute count); and 
o, = standard deviation of the background counts. 

6.0 REQUIRED INSPECTIONIACCEPTANCE CRlTERIA 

Obtain a confirmation that the LLD determined meets the project requirements as specified in 
the Sampling and Analysis Plan. 

7.0 RECORDS 

The following records generated as a result of implementation of this procedure shall be 
retained as quality records in accordance with DOE Order 1324.2A, Record Disposition and 
IT QA Program requirements. 

. Calculation sheets with graphed plots 
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8.0 REFERENCES 

8.1 Rwuirements and Specifications 

U.S. Department of Energy, Nevada Operations Office, July 1993, Project Chariot: 
1962 Tracer Study Site Assessment and Remedial Action Plan, DOE/NV/93-085, 
Las Vegas, Nevada. 

8.2 Related Procedures 

8.2.1 SOP-CHR-14, Operation of Multichannel Analyzer 

8.2.2 SOP-CHR-15, Operation of Mobile Sodium-Iodide Detection System 

8.2.3 SOP-CHR- 17, Correlation of Sodium Iodide Readings with Pressurized Ion 
Chamber 

8.3 Others 

Currie, L. A,, Limits for Qualitative Detection and Quantitative Determination, 
Analytical Chemistry, Vol. 4 No. 3, March 1968. 

9.0 ATTACHMENTS 

None 
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1.0 SCOPE AND OBJECTIVE 

1.1 Scope - This procedure applies to all correlations of Sodium Iodide (NaI) Scintillation 
Detector measurements with more accurate pressurized ion chamber (PIC) 
measurements. 

1.2 Obiective - The objective of this procedure is to provide the methodology for 
correlating count rate measurements obtained by using an NaI Detector coupled to a 
ratemeterlscaler to the exposure rate measurements taken with the PIC. 

2.0 DEFINITIONS 

2.1 @ - The word may is used to denote permissibility. 

2.2 Pressurized Ionization Chamber (PIC) - An ultra-sensitive gamma exposure monitoring 
device that can be used to determine the lower level gamma ray exposure rates, such as 
those due to fallout and natural background external gamma exposure rates at a height 
of 1 meter above the soil surface. It measures and records gamma exposure rates, and 
provides a readout in microRoentgen/hour (pR/hr). 

2.3 Shall - The word shall denote a requirement. 

2.4 Should - The word should is used when an element is recommended. 

2.5 Sodium Iodide (NaI) Detector - A scintillation crystal device which is very effective in 
the detection of gamma radiation. 

3.0 RESPONSIBILITIES AND OUALIFICATIONS 

3.1 IT Proiect Manager - The IT Project Manager is responsible for assuring the 
implementation of this procedure during the performance of project activities. 

3.2 Sampling and Analysis Supervisor (SAS) - It is the responsibility of the SAS, or 
designee, to delegate the performance of this procedure to personnel that are 
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knowledgeable in the requirements of this procedure and experience in the use of the 
PIC and the NaI Detector. 

3.3 Qualitv Assurance Officer - The Quality Assurance Officer is responsible for approving 
this procedure and performing surveillances to verify compliance with this procedure. 

3.4 Field Personnel - Field personnel are responsible for meeting the requirements of this 
procedure and the Site-Specific Health and Safety Plan (SSHASP). 

4.0 MATERIALSIEQUIPMENT AND CALIBRATION REOUTRED 

4.1 Equipment and Material 

3- by 3-inch NaI Detector 
Eberline Model ESP-2 Ratemeter 
Reuter-Stokes PIC Model RSS- 112 

Site map 
Exposure Rate Correlation Data Entry Form 
Field Activity Daily Log (FADL) 

4.2 Calibration Required 

4.2.1 The ESP-2 with NaI detector shall be calibrated using an National Institute of 
Science and Technology (NIST) traceable source at least annually and have a 
current calibration certificate. 

4.2.2 The PIC shall be calibrated using an NIST traceable source at least annually 
and have a current calibration certificate. 

4.2.3 Any instrument exceeding the stated calibration expiration date shall not be 
used and shall be tagged "out of service." 

4.2.4 Operational and source checks shall be performed and recorded at the 
beginning and the end of each shift in which an instrument is used. 
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5.0 METHOD 

5.1 Site-Specific Measurements with NaI Detector and PIC 

5.1.1 See that the N d  Detector and the PIC are operating properly. 

5.1.2 Take measurements alternately at each location with both instruments at 
approximately 1 meter from ground surface. 

5.1.3 Allow the PIC to stabilize for 1 minute before recording the data. 

5.1.4 Allow the NaI detector to stabilize for at least 1 minute before recording the 
data. 

5.1.5 Record results on the Site-Specific Exposure Rate Correlation Data Entry 
Form (Attachment A). 

5.1.6 This procedure shall be repeated for at least seven locations. These same 
seven locations shall be surveyed each time. These locations will be selected 
in the field. 

5.2 Correlation by Use of a Linear Remession 

After performing measurements per Section 5.1 above, correlate the readings from the 
PIC and the N d  detector using the following equation: 

Where: 

E = the PIC reading in pR/hr, 
a = the slope of the line, 
Em = the Nd detector reading in counts per time interval, and 
b = the Y-axis intercept. 
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6.0 REQUIRED INSPECTIONIACCEPTANCE CRlTERIA 

6.1 All calculations must be checked by a person other than the originator prior to 
finalization and Ning. 

6.2 Calibration check measurements of radiation survey instruments must be within three 
standard deviations of the mean. If two consecutive measurements fall outside this 
limit, the instrument must be removed from service until it is recalibrated. 

7.0 RECORDS 

The following records, generated as a result of implementation of this procedure, shall be 
retained as quality records in accordance with DOE Order 1324.2A, Record Disposition and 
IT QA Program requirements. 

7.1 Correlation calculation briefs 

7.2 Exposure Rate Correlation Data Entry Form 

8.0 REFERENCES 

8.1 Requirements and Specifications 

8.1.1 Reuter-Stokes RSS- 1 12 PIC Portable Environmental Radiation Monitor 
Operational Manual, January 1993. 

8.1.2 ESP-2, Eberline Smart Portable Technical Manual, July 1992. 

8.2 Related Procedures 

8.2.1 SOP-CHR-11, Exposure Rate Measurements Using a PIC 

8.2.2 SOP-CHR-15, Operation of Mobile Sodium Iodide Detector System 
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8.3 Other - None 

9.0 ATTACHMENTS 

Attachment A - Exposure Rate Correlation Data Entry Form 
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ATTACHMENT A 

EXPOSURE RATE CORRELATION DATA ENTRY FORM 
(Page 1 of 1) 

Site: Location: 

Date: Survey No.: Surveyor: 

Note: cpm = counts per minute 

Correlation Factor Location PIC # 
pR/hr at 1 meter 

Inst. # 
cpm at 1 meter 

Section N-S E-W 
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1.0 SCOPE AND OBJECTIVE 

1.1 Scope - This procedure applies to all daily source and background checks for all 
radiation detection instruments at the 1962 Tracer Study Test Plot Area of the Project 
Chariot Site. 

1.2 Obiective - The objective of this procedure is to provide a method of consistency for 
conducting daily source and background checks. 

2.0 DEFINITIONS 

2.1 Calibration - The check or correction of the accuracy of a measuring instrument to 
assume proper operation characteristics. 

2.2 Counter - A general designation applied to radiation detection instruments of survey 
meters that detect and measure radiation. The signal that announces an ionization event 
is called a count. 

2.3 Detector - A material or device that is sensitive to radiation and can produce a response 
signal suitable for measurement or analysis. 

2.4 Geiger-Mueller Counter - A radiation detection and measuring instrument. It consists 
of a gas-filled tube containing electrodes, between which there is an electrical voltage 
but no current flowing. When ionizing radiation passes through the tube, a short, 
intense pulse of current passes from the negative electrode to the positive electrode and 
is measured or counted. The number of pulses per second measures the intensity of 
radiation. 

2.5 & - The word is used to denote permissibility. 

2.6 Multichannel Analyzer CMCA) - A device that sorts out all of the output pulses from a 
detector according to the pulse height. Only pulses which fall within the energy range 
of a channel are recorded. An energy spectrum can be obtained by looking at the 
output of all channels. 
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2.7 Pressurized - (PIC) ultra-sensitive gamma exposure monitoring device that 
can be used to determine the lower level gamma ray exposure rates, such as those due 
to fallout and natural background external gamma exposure rates at a height of 1 meter 
above the soil surface. It measures and records gamma exposure rates, and provides a 
readout in rnicroRoentgen/hour (pR/hr). 

2.8 Reproducible Geometrv - A spatial configuration of a radiation detection instrument, in 
relation to a radiation source, that is specified in sufficient detail to allow each source 
check performed to obtain comparable results. 

2.9 Scintillation Detector or Counter - The combination of phosphor, photomultiplier tube, 
and associated electronic circuits for counting light emissions produced in the phosphor 
by ionizing radiation. 

2.10 'Shall - The word shall denote a requirement. 

2.11 Should - The word should is used when an element is recommended. 

2.12 Sodium Iodide (NaI) Detector - A scintillation crystal which is effective in the 
detection of gamma radiation. 

3.0 RESPONSIBILITIES AND QUALIFICATIONS 

3.1 IT Proiect Manager - The IT Project Manager is responsible for assuring the 
implementation of this procedure during the performance of project activities. 

3.2 Qualitv Assurance Officer - The Quality Assurance Officer is responsible for approving 
this procedure and performing surveillances to verify compliance with this procedure. 

3.3 Sampling and Analysis Supervisor (SAS) - The SAS is responsible for following this 
procedure and assuring that requirements are met. The SAS shall select qualified 
personnel to perform this activity. 
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3.4 Field Personnel - Field personnel are responsible for meeting the requirements of this 
procedure and the Site-Specific Health and Safety Plan (SSHASP). 

4.0 MATERIALS/EQUIPMENT AND CALIBRATION REQUIRED 

4.1.1 This procedure applies to the operation of all radiation detection instruments 
and equipment. 

Radiation check sources 
Field Activity Daily Log FADL) 
Lnstrument Check Forms 
Instrument Quality Control Chart 
Corresponding Standard Operating Procedure (SOP) for the instruments 
being used 
Manufacturer's Operating Manual for instrument 
Hand held ca~culator. 

4.2 Calibration Resuired 

4.2.1 The instrument being used shall be calibrated at least annually and have a 
current calibration certificate. 

4.2.2 Any instrument exceeding the stated calibration expiration date shall not be 
used and shall be tagged "out of service". 

4.2.3 Operational and source checks shall be performed and recorded before and 
after an instrument is used. 
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5.0 METHOD 

5.1 Daily Background Check 

5.1.1 Background checks shall be performed as a minimum before and at the 
completion of daily field activities and as required by the SAS. 

5.1.2 All detectors should be assembled in a predetermined area and position for 
consistency and control of measurements. 

5.1.3 Set the instrument timer for a 1- and 10-minute integrated counts. 

5.1.4 Begin monitoring or counting. 

5.1.5 When the count is complete, record this number on the "Instrument Check 
Form" for the appropriate instrument (Attachments A through F). 

5.2 Daily Source Check 

5.2.1 Source checks should be performed before and at completion of daily field 
activities. 

5.2.2 All detectors should be assembled in a predetermined area and position for 
consistency and control of measurements. 

5.2.3 Place the appropriate calibration source in a reproducible geometry with the 
detector. 

5.2.3.1 The identification of the calibration source is recorded on the 
appropriate "Instrument Check" form (Attachments A through F). 

5.2.3.2 Verify that the timer is set for 1 and 10 minute counts. 

5.2.3.3 Begin counting or measuring. 
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- 

5.2.3.4 When the count is complete, remove the source. 

5.2.3.5 Record the total source counts and count time on the "Instrument 
Check" form. 

5.2.3.6 Plot the net source counts on the appropriate "Instrument Quality 
Control Chart" (see SOP-CHR- 14). 

5.2.4 Daily Efficiency Check 

5.2.4.1 The efficiency is determined by taking the source count rate 
(source counts divided by count time in cpm) and subtracting the 
background count rate (background counts divided by count time). 
Divide this number by the known source strength in 
disintegrations per minute (dpm). Multiply by 100 to get % 

efficiency. 

5.2.4.2 Record the efficiency on the Instrument Field Form. 

5.3 Calculations 

5.3.1 Net Count, in counts per minute (cpm) = Check Source (cprn) - Indoor 
Background (cpm). 
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5.3.2 Average net count rate (8): 

Where: 

n, = number of individual net count rates used to determine R. 
8 = calculated mean (average). 
xi = individual net count rate. 
s = standard deviation. 

5.3.3 Standard deviation (s): 

Where: 

s = standard deviation 

6.0 REQUIRED INSPECTIONIACCEPTANCE CRITERIA 

6.1 If net source count value falls within f 2  standard deviations (o) of the mean, the 
instrument is within the warning limits. No further action is required. 

6.2 If the value falls outside f2o, obtain a second count by performing the steps described 
above. Plot both values using different representations for the points (i.e., dots for first 
values and x's for the second values). 

6.3 If the second value falls outside k2o, but <So, the instrument may be used. Eight 
consecutive points outside of f 2 o  are cause for an investigation. 
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6.4 Instruments with values outside of -+30 cannot be used until an investigation and 
corrective actions are complete and will be tagged "out of service". 

7.0 RECORDS 

The following records generated as a result of implementation of this procedure shall be 
retained as quality records in accordance with DOE Order 1324.2A7 Record Disposition and 
IT QA Program requirements. 

7.1 Instrument Check Forms 

7.2 Instrument Quality Control Chart 

7.3 Field Activity Daily Log 

8.0 REFERENCES 

8.1 Requirements and Specifications 

8.1.1 Instruction Manual for the Instrument 

8.1.2 U.S. Department of Energy, Nevada Operations Office, July 1993, "Quality 
Assurance Project Plan," Project Chariot: 1962 Tracer Study Site Assessment 
and Remedial Action Plan, Appendix A, DOElNV193-085, Las Vegas, Nevada. 

8.2 Related Procedures 

8.2.1 SOP-CHR- 1 1, Exposure Rate Measurements Using PIC 

8.2.2 SOP-CHR-14, Operation of Multichannel Analyzer 

8.2.3 SOP-CHR-15, Operation of Mobile Sodium-Iodide Detector System 

8.2.4 SOP-CHR-26, Smear Sample Collection and Analysis 
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8.2.5 SOP-CHR-27, Operation of the Geiger-Mueller (Pancake) Detector and Survey 
Meter 

8.2.6 SOP-CHR-28, Operation of the Alpha Scintillation Probe and Count Rate 
Meter 

8.3 Others 

None 

9.0 ATTACHMENTS 

9.1 Attachment A - Smear Counter Instrument Check Form 

9.2 Attachment B - PIC Instrument Check Form 

9.3 Attachment C - NaI Instrument Check Form 

9.4 Attachment D - MCA Instrument Check Form 

9.5 Attachment E - Alpha Scintillation Instrument Check Form 

9.6 Attachment F - Geiger-Mueller Instrument Check Form 
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ATTACHMENT A 

SMEAR COUNTER INSTRUMENT CHECK FORM 
(Page 1 of 1) 

"Net Count (cpm) = Source value (cpm) - Background (cpm). Record this value on the Instrument Quality Control Chart. 

Instrument Manufacturer 
Scaler Model Serial No. 
Detector Model Serial No. 

Source ID Isotope Activity as of 
Source ID Isotope Activity as of 

DATE BACKGROUND 

Total Counts 

MFl  
cpm 
dPm 

- 

SOURCE 

Count Time 
(min) 

Total 
Counts cpm 

Count Time 
(min) cpm 

Net Counta 
CPm 
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ATTACHMENT B 

PIC INSTRUMENT CHECK FORM 
(Page 1 of 1) 

Instrument Manufacturer Model No. Serial No. 

Source ID Isotope Activity as of 

" Net Count (pWhr) = Source value (pWhr) - Indoor Background (pWhr). Record this value on the Instrument Quality 
Control Chart. 

Date 
Battery 

Response 
Count 
Time 

EFF Background (pRlhr) 
Indoor Outdoor 

Cesium Check 
Source (pWhr) 

Net Count' 
(pWhr) Initials 
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ATTACHMENT C 

NaI INSTRUMENT CHECK FORM 
(Page 1 of 1) 

INSTRUMENT MANUFACTURER 

SCALER MODEL SERIAL NO. 

DETECTOR MODEL SERIAL NO. 

SOURCE ID ISOTOPE ACTIVITY AS OF 

a Net Count (cpm) = Source Value (cpm) - Indoor Background (cpm). Record this value on the Instrument Quality Control Chart. 

Date 
Battery 

Response 
Count 
Time 

Background (cpm) 
indoor Outdoor 

Cesium Check 
Source (cpm) 

EFF 
(cpmldpm) 

Net Count 
(cpm) Initials 
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ATTACHMENT D 

MCA INSTRUMENT CHECK FORM 
(Page 1 of 1) 

INSTRUMENT MANUFACTURER 

MCA MODEL NO. 

DETECTOR MODEL 

SERIAL NO. 

SERIAL NO. 

SOURCE ID ISOTOPE ACTIVITY AS OF 
SOURCE ID ISOTOPE ACTIVITY AS OF 

a Net Count (cpm) = Source Value (cpm) - Indoor Background (cpm). Record this value on the Instrument Quality Control Chart. 

Initials 
EFF 

(cpmldpm) 
Total 

Counts 
Net Counf 

(cpm) Date 
Battery 

Response 
Cs-137 

Total Counts 
Count 
Time 

Background 
Indoor Outdoor 



INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ITLV Standard, Operating Procedures (SOPS) 
Daily Source and Background Checks 

SOP NO.: CHR-18 
Rev. No.: 0 
Date: 7- 14-93 
Page: 15 of 16 

ATTACHMENT E 

ALPHA SCINTILLATION INSTRUMENT CHECK FORM 
(Page 1 of 1) 

INSTRUMENT MANUFACTURER 

SCALER MODEL SERIAL NO. 

DETECTOR MODEL SERIAL NO. 

SOURCE ID ISOTOPE ACTIVITY AS OF 

a Net Count (cpm) = Cesium Value (cpm) - Indoor Background (cpm). Record this value on the Instrument Quality Control Chart. 

Date 
Battery 

Response 
Count 
Time 

Background (cpm) 
Indoor Outdoor 

Cesium Check 
Source (cpm) 

EFF 
(cpmldpm) 

Net Count' 
(cpm) Initials 
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ATTACHMENT F 

GEIGER-MUELLER INSTRUMENT CHECK FORM 
(Page 1 of 1) 

INSTRUMENT MANUFACTURER 

SCALER MODEL SERIAL NO. 

DETECTOR MODEL SERIAL NO. 

SOURCE ID ISOTOPE ACTIVITY AS OF 

a Net Count (cpm) = Cesium Value (cprn) - Indoor Background (cprn). Record this value on the Instrument Quality Control Chart. 

Initials 
EFF 

(cpmldpm) Date 
Net Counta 

(cpm) 
Background (cpm) 
Indoor Outdoor 

Battery 
Response 

Cesium Check 
Source (cpm) 

Count 
Time 
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1.0 SCOPE AND OBJECTIVE 

1.1 Scope - This procedure applies to the soil disposal mound excavation sampling grid. 
This procedure can be used for all shapes and sizes of an area that requires sampling. 

1.2 Obiective - The objective of this procedure is to provide guidelines for choosing soil 
sampling locations that will f ~ i  the post-excavation sampling objective: to verify that 
the excavation of the mound has been accomplished to the point that acceptable "clean" 
levels have been reached. Sampling all of the points on the grid will result in a 98 
percent confidence level that the soil of concern has been removed. This process will 
be employed for both the on-site field screening sampling and the "clean" closure 
sampling effort. 

2.1 Grid - System of coordinates established on a site for purposes of referencing survey 
locations. Also known as Reference Grid System. 

3.0 RESPONSlBILITIES AND QUALIFICATIONS 

3.1 IT Proiect Manager - The IT Project Manager is responsible for assuring the 
implementation procedure during the performance of project activities. 

3.2 Sampling and Analysis Su~ervisor (SAS) - The SAS is responsible for the 
implementation of this procedure. The SAS shall select qualified personnel to perform 
this activity. 

3.3 Oualitv Assurance Officer - The Quality Assurance Officer is responsible for approving 
this procedure and performing surveillances to verify compliance with this procedure. 

3.4 Field Personnel - Field Personnel are responsible for meeting the requirements of this 
procedure and the Site Specific Health and Safety Plan (SSHASP). 
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4.0 MATERIALS/EQUIPMENT AND CALIBRATION REOUIRED 

Graph paper 
Tape measures (2) 
Ruler 
Pencils 
Field Activity Daily Logs 
Indelible ink pens 
Survey flags or stakes 
Water proof markers 

4.2 Calibration Required 

The tape measure to be used to measure the excavation site shall be calibrated against a 
second tape measure prior to commencement of field work to ensure measurement 
accuracy. 

5.0 METHOD 

The following provides a summary of the step-wise procedures required to determine the 
locations of the grid sample points at the excavation. 

5.1 Measure and Diagsarn the Excavation Site - The excavation site must first be measured 
using a tape measure. Draw the site to scale on graph paper. 

5.2 Determine the Center and Radius of the Sam~ling Circle - The center and radius of the 
sampling circle is determined on a separate diagram as follows (see Attachment A for 
example of grid): 

5.2.1 Draw the site diagram to scale. 

5.2.2 Draw a line representing the longest dimension, (L,), of the site diagram. 
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5.2.3 Find the midpoint of (PI) of L,. 

5.2.4 Draw a second line, (LJ, perpendicular to L,, through point P. Line L, must 
extend to the boundaries of the site. 

5.2.5 Find the midpoint, (C), of the Line b. Point C is the center of the sampling 
circle. (In this example, points P and C coincide, but will not coincide for 
many other types of configurations.) 

5.2.6 Measure the distance fiom point C to either end of L,, which is the sampling 
radius (r). The distance, r, should be measured to the nearest 1/16 inch on the 
graph paper. 

5.2.7 Scale the radius, r, up to actual size. 

5.3 Find the Number of Grid Sarn~les to be Used - Determine the number of samples to be 
taken in a hexagonal grid based upon the length of the sampling radius and the 
guidelines provided in Table 1. 

Table 1 
Sampling RadiusINumber of Samples 

5.4 Plot the Sampling, Points on the Site Diagram 

Sampling Radius, r (feet) 

1 4  

> 4 -  11 

>11 

5.4.1 The sampling points in a grid row shall be a distance, (s), apart; the grid rows 
shall be a distance, (u), apart. The distances s and u are determined from 
Table 2. 

Number of Samples 

7 

19 

37 
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Table 2 
Distances s and u 

5.4.2 The center point of the grid shall lie on the center, (C), of the sampling circle. 
Construct the hexagonal grid and superimpose it over the site diagram 
(constructed on a second piece of graph paper). The middle row of the grid 
(points 1 through 7) should be oriented to maximize the number of sample 
points which lie within the boundaries of the clean-up site. 

Distance, u, Between 
Number of Samples 

5.4.3 It should be noted that adjacent rows are staggered, and that the sample points 
of one row are located midway (horizontally) between the sample points of the 
other row. 

5.5 Mark the Sample Points on the Site 

0.75 r 

0.42 r 

37 0.30 r 0.26 r 

Distance, s, Between 

5.5.1 Starting at the center, (C), of the clean-up site, mark the middle row points at 
the specified distance, r. Locate the adjacent rows a distance, u, from the 
middle row, and mark the sample points in each of these rows a distance, r 
apart. Complete the site sampling grid with sample points from the other two 
rows. Temporary numbered reference markers will be installed at all sampling 
points. 

Adjacent 
Sample Points 

5.5.2 Discrete samples shall be collected from each sampling point that is located 
within the excavation boundaries and submitted for on-site field screening 

Adjacent 
Rows 
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analysis. The procedure for collecting the sample by hand trowel or hand 
auger is presented in SOP-CHR-10, Surface Soil Sampling. 

5.6 Com~letion of Field Screening Effort - At the completion of the on-site field screening 
effort, if all sample locations results did not equal or exceed the defined action levels, 
samples for "clean" closure purposes shall be collected. The same grid system (i.e., 
sample locations) employed for the on-site field screening effort shall be employed for 
this effort. However, the site will be evenly divided into four quadrants. Discrete 
samples shall be collected from sample points per quadrant and then composited as 
one. Thus, one composite sample per quadrant shall be submitted for analysis. One 
duplicate shall also be submitted for quality control. Additional information on 
collection of samples per quadrant is presented in Chapter 3 of the Sampling and 
Analysis Plan. 

5.7 Information Recording - The sampler shall record all of the required information 
regarding the sample grid and sampling locations on the graph paper containing the 
grid drawings. 

6.0 REQUIRED INSPECTION/ACCEPTANCE CRITERIA 

Criteria for establishing the grid shall be based on EPA, 1988, used as best engineering 
practice. 

7.0 RECORDS 

The following records, generated as a result of implementation of this procedure, shall be 
retained as quality records in accordance with DOE Order 1324.2A, Record Disposition and 
IT QA Program requirements. 

7.1 Field Activity Daily Log 

7.2 Scaled grid drawings illustrating sample locations 
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8.0 REFERENCES 

8.1 Reuuirements and Suecifications 

EPA, 1988, Field Manual for Grid Sampling of PCB Spill Sites to Verify Cleanup, 
EPA/560/5-86-107, Washington, DC. 

8.2 Related Procedures 

SOP-CHR- 10, Surface Soil Sampling 

8.3 Other 

None 

9.0 ATTACHMENTS 

Attachment A - Example of Hexagonal Grid 
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ATTACHMENT A 

EXAMPLE OF HEXAGONAL GRID 
(Page 1 of 1) 
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1.0 SCOPE AND OBJECTIVE 

1.1 Scove - This procedure applies to the collection of small mammals from the Ogotoruk 
and Kisimilok Creek Valleys, for the purpose of radiological analysis. 

1.2 Obiective - The objective of this SOP is to establish a standard methodology for small 
mammal tissue collection. The SOP should be consulted during execution of the Field 
Sampling Plan (FSP). 

Small mammals are an important component of ecological investigations and 
contaminant pathway analyses because they (1) are generally abundant and easily 
captured; (2) occupy small home ranges and thus reflect habitat quality or 
contamination of a specific area; (3) live in intimate contact with the soil and thus are 
maximally exposed to surficial contaminants; (4) include species with a wide range of 
diets, including leafy tissue, seeds, and invertebrates; and (5) are a primary prey 
component for a variety of predators, including weasels, foxes, coyotes, owls, hawks, 
kestrels, and snakes. 

2.0 DEFINITIONS 

Small mammals - The term "small mammals" refers primarily to various species of rodents in 
the following families: Cricetidae - New World rats and mice; Muridae - Old World rats and 
mice; Heteromyidae - pocket mice and kangaroo rats; and Zapodidae - jumping mice. In a 
broader sense, the term is also applied to shrews (Soricidae), pocket gophers (Geomyidae), 
and smaller ground squirrels (Sciuridae). At the Project Chariot Site, the small mammals of 
interest will include Tundra Redback, Tundra, and Alaska voles (Clethrionomys rutilus, 
microtus oeconomus, and rnicrotus rniurus), Greenland Collared and Brown lemmings 
(Discrostonyx greenlandeus and Lemmus trimucronatus), and arctic ground squirrels (Citellus 

parryi). 

3.0 RESPONSIBILITIES AND QUALIFICATIONS 

3.1 IT Project Manager - The IT Project Manager is responsible for assuring the 
implementation of this procedure during the performance of project activities. 
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3.2 Sampling and Analysis Supervisor (SAS) - The SAS is responsible for ensuring that 
this activity is performed in accordance with the requirements established in this 
procedure. The SAS shall select qualified personnel to perform this activity. 

3.3 Qualitv Assurance Officer - The Quality Assurance Officer is responsible for approving 
this procedure and performing surveillances to venfy compliance with this procedure. 

3.4 Field Personnel - Field personnel are responsible for meeting the requirements of this 
procedure and the Site-Specific Health and Safety Plan (SSHASP). Personnel 
executing the protocols described in this SOP should be instructed in the use of the 
sampling apparatus and proper identification of species likely to be encountered. At 
least one person on each field crew should have a minimum of a four-year degree in 
Biology and two years of experience in conducting small mammal studies. 

4.0 MATERIALS/EQUIPMENT AND CALIBRATION REQUIRED 

~ a v a h d  traps for ground squirrels (12) 
Museum Special traps for voles and lemmings (48) 
Pesola scale or equivalent (100 grams by 1 grams) 
Bait (see Section 5.3.2) 
Stiff brush and squirt bottle 
25- or 50-meter (m) fiberglass tape measure 
Clear plastic bags ( ~ i ~ l o c '  1 and 2 gallon) 
Glass sample jars 
Field identification guide 
Bound field notebook and waterproof pens 
Field data forms, labels, chain of custody forms 
.22 caliber pistol and shells 
Dry ice for shipping 
Clear packing tape 
USGS 1:63,360 scale topographic maps 
Backpacks (2) 
Hemostats (2) 
Enameled dissecting pans (approximately 8- by 18-inches) 
Blue ice' or equivalent 
Compass 
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Cooler 
Surgical scissors 

5.0 METHOD 

5.1 Preparation 

Field Office 

5.1.1.1 Review the SOPs listed in Section 8.0 and the SSHASP. 

5.1.1.2 Coordinate schedules/actions with the field staff. 

5.1.1.3 Assemble the equipment and supplies listed in Section 4.0. Verify 
the proper operation of all sampling equipment. 

5.1.1.4 Notify the laboratory of sample types, the number of samples, and 
the approximate anival date. 

5.1.2 Documentation 

5.1.2.1 Obtain and start a Field Activity Daily Log (FADL). (See 
SOP-CHR-0 1, Field Activity Daily Log.) 

5.1.2.2 Obtain a sufficient number of the appropriate data collection forms 
(i.e., Biological Sample Collection Logs and Chain-of- 
CustodyIRequest for Analysis [COC/RFA] Forms). (See 
SOP-CHR-01, Custody/Request for Analysis Form.) 

5.1.3 Field - Field preparation requires organizing sample containers, sample labels, 
and documentation in an orderly, systematic manner that promotes consistency 
and traceability of all data. Record all pertinent information (data, site name, 
ID number, and location) on the FADL and appropriate forms. Note field 
conditions, unusual circumstances, and weather conditions. 
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5.2 General Considerations and Limitations - Because small mammals are inconspicuous 
and mostly nocturnal, trapping is the only practical method for collecting tissue samples 
for species such as lemmings, voles, and ground squirrels. 

The capture success of small mammals may be influenced by a number of variables 
other than those under the control of the investigator (e.g., trap placement, trap 
sensitivity, and bait). Such environmental variables include temperature, wind speed, 
cloud cover, timing relative to reproductive cycles, and amount of available food. 

5.3 Baiting and Setting the Traps - Trap grids or lines will be located and oriented as 
specified in the FSP and established on the first day of trapping, using a 25-m or 50-m 
fiberglass tape measure. Once the grid or line has been established, the traps will be 
baited and set as described below. Each trap will be handled and set in the same 
manner, as follows: 

5.3.1 Check for debris, such as dried feces, that could interfere with the mechanism, 
and remove any such debris. 

5.3.2 Traps will be baited with a mixture of oatmeal and peanut butter (50150) and 
all traps will be placed on an even surface, and, if possible, near naturally 
occurring cover. 

5.4 Checking and Re-setting the Traps 

5.4.1 Periods of darkness will be limited to one to three hours in the project region 
during the sampling effort. Therefore, traps will be set at times considered 
appropriate by the sampling team and checked approximately every 12 hours 
thereafter. 

5.4.2 If a trap is snapped and contains an animal, the animal will be placed into a 
clear plastic bag for weighing, marking, and visual inspection. The trap 
should be cleaned, baited and re-set if diurnal species are being sought. 
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5.4.3 If a trap is snapped but does not contain an animal, this may indicate that the 
trap was set too sensitively and closed before the animal fully entered. Adjust 
the mechanism before proceeding to the next trap. 

5.4.4 Ground squirrels will be trapped in ~ a v a h a r t ~  live traps. Because of the 
potential for rabies, live animals will not be handled but will be dispatched in 
the trap with a .22 caliber pistol. The specimens will then be placed in 
individual labeled plastic bags and processed per Step 5.5. Non-target species 
will be released unharmed. 

Weighinn and Ins~ectinn the Animals - After a captured animal has been transfenred 
into a labelled clear plastic bag, it should be identified to genus (or species if possible), 
weighed to the nearest gram (g) while still in the bag using a Pesola scale or 
equivalent, and its sex and age class (adult vs. juvenile) determined. Age class will be 
determined based on size, pelage, and genitalia. If possible, the animal shall also be 
examined for reproductive status, condition of pelage, and presence of tumors or 
ectoparasites. Measurements, if required, shall include total body length and tail length, 
or other measurements as required by the Alaska Department of Fish & Game. 
Specimens will be processed according to the FSP, and frozen. The animals are to 
remain frozen during shipment for analysis. 

5.6 The individually bagged specimen must be kept cool during transport to the field camp. 
Each specimen shall then be skinned, eviscerated, frozen, and shipped to the analytical 
laboratory. 

Note: If split samples are required, organisms shall be homogenized per laboratory 
procedures and placed (divided) into the appropriate 2iplocm containers. 

REQUIRED INSPECTIONIACCEPTANCE CRITERIA 

Inspect sample collection containers for integrity; ensure that samples are properly frozen. 
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7.0 RECORDS 

The following records, generated as a result of implementation of this procedure, shall be 
retained as quality records in accordance with DOE Order 1324.2A, Record Disposition and 
IT QA Program requirements. 

7.1 Field Notebook 

7.2 Field Activity Daily Log 

7.3 Biological Sample Collection Log 

7.4 Chain-of-Custody/Request for Analysis Form 

7.5 Photodocumentation of sampling activities 

8.1 Requirements and Specifications 

U.S. Department of Energy, Nevada Operations Office, July 1993, "Sampling and 
Analysis Plan," Project Chariot: 1962 Tracer Study Site Assessment and Remedial 
Action Plan, Appendix A, DOE/NV/93-085, Las Vegas, Nevada. 

8.2 Related Procedures 

8.2.1 SOP-CHR-0 1, Sample Control and Documentation 

8.2.2 S OP-CHR-02, General Field Instructions 

8.2.3 SOP-CHR-04, Field Decontamination 

8.2.4 SOP-CHR-06, Field Activity Photographs 
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8.2.5 SOP-CHR-09, Shipment of Samples 

8.2.6 SOP-CHR-30, Splitting Samples 

8.3 Other 

8.3.1 Burt, W. H. and R. P. Grossenheider, 1980, Peterson Field Guides to the 
Mammals, Houghton Mifflin Co., Boston. 

8.3.2 U.S. Environment Protection Agency (EPA), 1989, Risk Assessment Guidance 
for Superfund - Environmental Evaluation Manual, Interim Final (March), 
EPA/540/1-89/001A, Office of Emergency and Remedial Response, 
Washington, DC. 

8.3.3 Whitaker, J.O., 1980, The Audobon Society Field Guide to North American 
Mammals, Alfred A. Knopf, New York. 

9.0 ATTACHMENTS 

Attachment A - Biological Sample Collection Log 
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ATTACHMENT A 

BIOLOGICAL SAMPLE COLLECTION LOG 
(Page 1 of 1) 

Biological Sample Collection Log 
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1.0 SCOPE AND OBJECTIVE 

1.1 Scope - This procedure applies to the collection of Ptarmigan from locations in the 
Ogotoruk and Kisimilok Valleys for radiological screening in response to requests of 
North Slope Borough and residents. 

1.2 Objective - The objective of this procedure is to establish a standard methodology for 
the collection of Ptarmigan or other game birds for the purpose of tissue analysis. 
Ptarmigan are an important component of contaminant pathway analysis because they 
are consumed by humans as well as predatory birds and mammals. 

Ptarmigan - An overwintering bird found in arctic regions, having white plumage in winter 
and dark plumage in summer as camouflage. 

3.0 RESPONSIBILITIES AND OUALIFICATIONS 

3.1 IT Proiect Manager - The IT Project Manager is responsible for assuring the 
implementation of this procedure during the performance of project activities. 

3.2 Sampling and Analysis Supervisor (SAS) - The SAS is responsible for ensuring that 
this activity is performed in accordance with the requirements established in this 
procedure. The SAS shall select trained and experienced personnel to perform this 
activity. 

3.3 Oualitv Assurance Officer - The Quality Assurance Officer is responsible for approving 
this procedure and performing surveillances to verify this procedure. 

3.4 Field Personnel - Field personnel are responsible for meeting the requirements of this 
procedure and for the Site-Specific Health and Safety Plan (SSHASP). Personnel 
executing these protocols should have training and experience in the use of firearms. 
They must also be able to rapidly and positively identify the target species in the field. 
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At least one member of the field team should have a minimum of a BS or BA degree 
in biology and two years of experience in the collection of biological samples. 

4.0 MATERLALS/EQUIPMENT AND CALIBRATION REQUIRED 

Shotgun, pump action, 12, 16, or 20 gauge 
Safety glasses or equivalent eye protection 
Field identification guide 
Shot shells of appropriate gauge, No. 6, 7-112 or 8 shot 
Ear plugs or muffs 
Clear plastic 2iploc@ bags (15 by 15 inches minimum size) 
Bound field notebook and waterproof pens 
Field data forms, labels, chain-of-custody forms 

5.0 METHOD 

5.1 Preparation 

Field Office 

5.1.1.1 Review the SOPs listed in Section 8.0 and the SSHASP. 

5.1.1.2 Coordinate schedules/actions with the field staff. 

5.1.1.3 Assemble the equipment and supplies listed in Section 4.0. Verify 
the proper operation of all equipment. 

5.1.1.4 Notify the laboratory of sample types, the number of samples, and 
the approximate arrival date. 

5.1.1.5 Contact the carrier that will transport samples to determine that all 
information on regulations and specifications are met. Chain-of- 
Custody procedures shall be maintained. 
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5.1.2 Documentation 

5.1.2.1 Obtain and complete a Field Activity Daily Log (FADL). 
(Example provided in SOP-CHR-01, Sample Control and 
Documentation). 

5.1.2.2 Obtain a sufficient number of the appropriate data collection forms 
(i.e., Biological Sample Collection Logs and Chain-of-Custody1 
Request for Analysis [COC/RFA] Forms). Examples of the log 
and form are provided in SOP-CHR-20, Small Mammal Sampling 
and SOP-CHR-01, Sample Control and Documentation, 
respectively. 

5.1.3 Field 

Field preparation requires organizing sample containers, sample labels, and 
documentation in an orderly, systematic manner that promotes consistency and 
traceability of all data. Record all pertinent information (date, site name, ID 
number, and location) on the FADL and appropriate forms. Note field 
conditions, unusual circumstances, and weather conditions. 

Shooting is the most practical method for the collection of strong flying game birds 
such as Ptarmigan. 

5.2.1 The shooter will walk ahead of other members of the sampling team, carrying 
the shotgun in a ready position, with the muzzle pointed upward. The shotgun 
should be loaded with field loads containing bird shot (No. 6, 7-112 or 8) and 
the safety shall be in the on or safe position. 

5.2.2 When the target species is sighted, the safety will be placed on the off 
position, the shooter will attempt to approach to within 40 yards before firing. 
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In no case should shots at sitting or flying birds be attempted at distances of 
greater than 40 yards. 

5.2.3 The field team will remain well behind the shooter during the approach and 
shot, and will assist in visually marking and retrieving downed birds. If birds 
flush and are missed, the field team will attempt to observe the flight and 
landing area so that a second approach can be made. 

5.2.4 After firing, the safety shall be returned to the on position and the gun re- 
loaded. 

5.2.5 Birds that are crippled will be retrieved and dispatched by compressing the 
chest cavity (grip the bird from the back behind the wings and squeeze 

f i y ) .  

5.2.6 Specimens shall be placed in individually labeled plastic ~ i ~ l o c @  bags and 
kept cool during transport to the field camp, where weights, measurements, 
and identification will be entered in field logs and Chain-of-Custody/Request 
for Analysis Forms (See SOP-CHR-01, Sample Control and Documentation). 
Specimens will then be skinned, eviscerated, frozen, and shipped to the 
analytical laboratory. 

5.2.7 The location where a bird is collected shall be marked on a topographic map 
and photographed. 

5.2.8 Original forms and FADLs shall be given to the IT Project Manager for 
technical review. The Project Manager shall review and sign the forms, as 
appropriate, and submit them to the project central files at the completion of 
the project. 

5.2.9 Inventory equipment and supplies. Repair or replace a l l  broken or damaged 
equipment. Replace expendable items. Return equipment to the equipment 
manager and report incidents of malfunction or damage. 
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5.2.10 Contact the laboratory to verify that samples arrived safely and instructions for 
sample analyses are clearly understood. (Note: if split samples are required, 
organisms shall be homogenized per standard lab practices and then placed 
(divided) into the appropriate ziplocB containers.) 

6.0 REQUIRED INSPECTIONIACCEPTANCE CRITERIA 

Inspect sample collection containers for integrity; insure that samples are properly frozen. 

7.0 RECORDS 

The following records, generated as a result of implementation of this procedure, shall be 
retained as quality records in accordance with DOE Order 1324.2A7 Record Disposition and 
IT QA Program requirements. 

7.1 Bound Field Logbook 

7.2 Field Activity Daily Log 

7.3 Biological Sample Collection Logs 

7.4 Chain-of-CustodyIRequest for Analysis Form 

7.5 Photodocumentation of Sampling Activities 

8.0 REFERENCES 

8.1 Requirements and Specifications 

U.S. Department of Energy, Nevada Operations Office, July 1993, "Sampling and 
Analysis Plan," Project Chariot: 1962 Tracer Study Site Assessment and Remedial 
Action Plan, Appendix A, DOE/NV/93-085, Las Vegas, Nevada. 
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- 

8.2 Related Procedures 

8.2.1 SOP-CHR-0 1, Sample Control and Documentation 

8.2.2 SOP-CHR-02, General Field Instructions 

8.2.3 SOP-CHR-04, Field Decontamination 

8.2.4 SOP-CHR-06, Field Activity Photographs 

8.2.5 SOP-CHR-09, Shipment of Samples 

8.2.6 SOP-CHR-20, Small Mammal Sampling 

8.3 Other - None 

9.0 ATTACHMENTS 

None 
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1.0 SCOPE AND OBJECTIVE 

1.1 Scoue - This procedure provides instructions for the selection of background sampling 
locations. 

1.2 Obiective - The objective of this procedure is to provide a repeatable, auditable process 
for collection of soil samples and instrument readings at background sampling 
locations. 

2.0 DEFINITIONS 

2.1 Mav - The work may is used to denote permissibility. 

2.2 Shall - The word shall denote a requirement. 

2.3 Should - The word should is used when an element is recommended 

3.0 RESPONSIBILITIES AND OUALIFICATIONS 

3.1 IT Proiect Manager - The IT Project Manager is responsible for assuring the 
implementation of this procedure during the performance of project activities. 

3.2 Qualitv Assurance (QA) Officer - The QA Officer is responsible for approving this 
procedure and performing surveillances to verify compliance with this procedure. 

3.3 Sampling and Analvsis Suuervisor GAS1 - The SAS is responsible for implementing 
the radiological and soil sampling collection associated with this procedure. The SAS 
shall assign qualifjied personnel to perform this activity. 

3.4 Field Personnel - Field personnel are responsible for meeting the requirements of this 
procedure and for meeting requirements of the Site-Specific Health and Safety Plan 
(SSHASP). 
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4.0 MATERIALS/EQUIPMENT AND CALIBRATION REQUIRED 

Sodium Iodine (NaI) Detector (3- by 3-inch) 
Lead Shield for NaI Detector 
Eberline Model ESP-2 ratemeter 
Canberra Portable Multichannel Analyzer 
Soil Sampling Equipment (hand auger, hand trowels) 
Soil Sample Containers 
Survey stakes and/or flags 
Tape Measure. 

4.2 Calibration 

None 

5.0 METHOD 

5.1 Mound Area 

5.1.1 Select a region as near the mound as possible having similar terrain and 
vegetation and an area of approximately 30- by 30-meters. 

5.1.2 On a nearly square grid, place stakes every 10 meters for a total of nine 
stakes. 

5.1.3 Obtain count rate readings at each location to ensure that area is uniform (see 
S OP-CHR-03). 

5.1.4 Sample any seven of the locations in accordance with SOP-CHR-10. If any of 
the area appears contaminated, select a new background region. 

5.1.5 Sampling shall include soils for laboratory analysis. 
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5.1.6 Radiation measurements will be made at each soil sample location with the 
MCA System and ESP-2 system (1 and 10 minutes each) in accordance with 
SOP-CHR- 14 and SOP-CHR- 15. 

5.2 Three Remote Locations 

5.2.1 Proceed to location chosen on map (see Plate 2 of the Site Assessment and 
Remedial Action Plan for background sampling locations). 

5.2.2 On a nearly square grid (30- by 30-meters), place stakes every 10 meters for a 
total of nine stakes. 

5.2.3 Obtain count rate readings at each location to ensure that area is uniform. 

5.2.4 Sample any seven of the locations in accordance with SOP-CHR-10. If any of 
the area appears contaminated, select a new background region. 

5.2.5 Sampling shall include soils for laboratory analysis. 

5.2.6 Radiation measurements will be made at each soil sample location with the 
MCA System and ESP-2 system (1 and 10 minutes each) in accordance with 
SOP-CHR- 14 and SOP-CHR- 15. 

REOUIRED INSPECTIONIACCEPTANCE CRITERIA 

None 

7.0 RECORDS 

The following records, generated as a result of implementation of this procedure, shall be 
retained as quality records in accordance with DOE Order 1324.2A, Record Disposition and 
IT QA Program requirements. 

7.1 Field Activity Daily Log (FADL) 
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8.1 Requirements and Specifications 

U.S. Department of Energy, Nevada Operations Office, July 1993, Project Chariot: 
1962 Tracer Shldy Site Assessment and Remedial Action Plan, DOEN93-085,  
Las Vegas, Nevada. 

8.2 Related Procedures 

8.2.1 SOP-CHR-0 1, Sample Control and Documentation 

8.2.2 SOP-CHR-02, General Field Instructions 

8.2.3 SOP-CHR-03, Walk-over Surveys using a Large Volume Scintillation Counter 

8.2.4 SOP-CHR-04, Field Decontamination 

8.2.5 SOP-CHR-06, Field Activity Photographs 

8.2.6 SOP-CHR-10, Surface Soil Sampling 

8.2.7 SOP-CHR- 14, Operation of Multichannel Analyzer 

8.2.8 SOP-CHR-15, Operation of Mobile Sodium-Iodide Detector System 

8.3 Other 

None 

9.0 ATTACHMENTS 

None 
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1.0 SCOPE AND OBJECTIVE 

1.1 Scoue - This Standard Operating Procedure (SOP) applies to activities for obtaining 
coordinates of grid nodes and sample locations at the Project Chariot Site using a 
global positioning system (GPS). 

1.2 Objective - The objective of this SOP is to provide a standardized method for obtaining 
and documenting GPS coordinates to provide a permanent and accurate record of grid 
points and sampling locations. 

2.0 DEFINITIONS 

2.1 Coordinate - Any of a set of numbers used in specifying the location of a point on a 
line, on a surface, or in space. 

2.2 Global Positioning Svstem - A satellite-based navigation system that provides precise 
position, velocity, and time information. A typical GPS receiver (equipment) consists 
of an antenna, signal processing electronics, and processor. The primary function of 
the receiver is to acquire signals, recover orbital data, make range and Doppler 
measurements, and process this information in real-time to obtain the user position, 
velocity, and time. 

2.3 Recorder - The individual who documents the data collection during field activities. 

3.0 RESPONSIBILITIES AND QUALIFICATIONS 

3.1 IT Proiect Manager - The IT Project Manager is responsible for assuring the 
implementation of this procedure during the performance of project activities. 

3.2 Sampling and Analysis Supervisor - The Sampling and Analysis Supervisor (SAS) is 
responsible for implementing this procedure and selecting qualified field personnel 
adequately .trained in the use of the equipment to perform this activity. 
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3.3 Field Personnel - Field personnel are responsible for meeting the requirements of this 
procedure and the Site-Specific Health and Safety Plan (SSHASP). 

4.0 MATERIALSIEQUIPMENT AND CALIBRATION 

The following equipment and forms are required for the activities of this procedure: 

Navigational compass 

Fine-tip waterproof marker or pen 

Wristwatch or appropriate timepiece 

Measuring tape (with markings in both meters and feet) or surveyor's wheel 

Site markers 

GPS (two receiving units, carrying cases, portable antennae, extra battery packs, 
and any other necessary equipment or attachments as per manufacturer's 
instructions). 

Manufacturers operational manual for the GPS system 

GPS Field Survey Form 

Field Activity Daily Log 

4.2 Calibration Required 

Equipment shall be calibrated in accordance with manufacturer's instructions. 
Personnel shall ensure equipment calibration is current and perform operational checks 
prior to use. 
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5.0 METHOD 

5.1 Data Collection 

5.1.1 Using the GPS instrument, compute the windows of time when the satellite 
constellation is at the desired position to satisfy the specified parameters and 
ensure data availability. 

5.1.2 Collection of data shall be performed in accordance with the manufacturer's 
operational manual. 

5.1.3 The IT field recorder shall manually record the GPS data gathered during 
operation of the GPS equipment on the Global Positioning System Field 
Survey Form (Attachment A). 

5.2 Data Storage 

5.2.1 Field information gathered with the GPS is also instantaneously stored on the 
system's memory bank or datalogger. This information shall be downloaded 
and validated with appropriate GPS computer software. The information shall 
be saved onto appropriate disks from which a hard copy report of the GPS 
data shall be generated. 

5.2.2 Disks shall be properly labeled with project name and number, dates on which 
the information was gathered, and dates field work was performed during data 
collection. 

5.2.3 The disk data collected shall be considered the primary source of GPS data for 
the project. In the event that the disk data becomes invalid or ultimately 
unavailable, the GPS Field Survey Forms shall be considered the primary 
source of data collection. 
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6.0 REQUIRED INSPECTIONIACCEPTANCE CRITERIA 

A State of Alaska licensed surveyor must review and concur with GPS data. 

Note: The ultimate accuracy of GPS is determined by the sum of several sources of error. 
The contribution of each source may vary depending on ionospheric/atmospheric conditions, 
satellite clocks, receivers, multipath reception, and selective satellite availability produced by 
the U.S. Department of Defense. 

7.0 RECORDS 

The following records generated as a result of implementation of this procedure shall be 
retained as quality records in accordance with DOE Order 1324.2A, Record Disposition and 
IT QA Program requirements. 

7.1 Field Activity Daily Log, as per SOP-CHR-01 

7.2 Global Positioning System Field Survey Form 

8.0 REFERENCES 

8.1 Requirements and S~ecifications 

None 

8.2 Related Procedures 

8.2.1 SOP-CHR-0 1, Sample Control and Documentation 

8.2.2 SOP-CHR-12, Visual Inspection and Documentation of Test Plots 
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8.3 Others 

GPS Equipment Manufacturer's Operational Manual 

9.0 ATTACHMENTS 

Attachment A - Global Positioning System Field Survey Form 
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ATTACHMENT A 

GLOBAL POSITIONING SYSTEM FIELD SURVEY FORM 
(Page 1 of 1) 

GLOBAL POSITIONING SYSTEM 
FTELD SURVEY FORM 

AREA NUMBER: 
SITE NAME: 
SITE NUMBER: 
GENERAL DESCRIPTION OF SITE: 
GPS FIELD CREW: 
GPS EQUIPMENT SERIAL NUMBER: 

GPS POINT #1: 
LOCATION: 
TIME AND DATE: 
LENGTH OF COORDINATE ACQUISITION (in minutes): 

GPS POINT# : 
LOCATION: 
TIME AND DATE: 
LENGTH OF COORDINATE ACQUISITION (in minutes): 

GPS POINT# : 

TIME AND DATE: 
LENGTH OF COORDINATE ACQUISITION (in minutes): 

GPS POINT# : 
LOCATION: 
TIME AND DATE: 
LENGTH OF COORDINATE ACQUISITION (in minutes): 

IT GPS FIELD CFGW SIGNATURE: DATE: 

Notes: The acronym NA shall appear on any line where the information required does not apply. The acronym NF shall 
appear on any line where the information is not available or obtainable. 
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1.0 SCOPE AND OBJECTIVE 

1.1 Scope - This procedure applies to the sampling of vegetation from Ogotoruk Creek 
Valley and Kisimilok Creek Valley to determine residual radionuclide concentrations 
for strontium-90 (Sr-90) and cesium- 137 (Cs- 137). 

1.2 Obiective - The objective of this procedure is to establish a standard method for the 
collection of lichens, herbaceous vascular plants, and shrubs that will provide 
representative samples of the actual site conditions, and provide current data that may 
be compared to past measurements. 

2.0 DEFINITIONS 

2.1 @ - The word mav is used to denote permissibility. 

2.2 Shall - The word denotes a requirement. 

2.3 Should - The word should is used when an element is recommended. 

3.0 RESPONSIBILITIES AND QUALIFICATIONS 

3.1 IT Proiect Manager - The IT Project Manager is responsible for assuring the 
implementation of this procedure during the performance of project activities. 

3.2 Samvlina and Analysis Suvervisor (SASi - The SAS is responsible for the 
implementation of this procedure. The SAS shall assign qualified personnel to perform 
this activity. 

3.3 Oualitv Assurance Officer - The Quality Assurance Officer is responsible for approving 
this procedure and performing surveillances to venfy compliance with this procedure. 
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3.4 Field Personnel - Field personnel are responsible for meeting the requirements of this 
procedure and for meeting requirements of the Site-Specific Health and Safety Plan 
(SSHASP). 

4.0 MATERIALS/EOUIPMENT AND CALIBRATION REOUIRED 

Field sampling supplies and equipment needed for collection of vegetation samples will 
include: 

Pesola scale or equivalent (1,000 grams) 
ziploc@ bags (1 and 2 gallon) 
Clear packing tape 
Bound field notebook 
Camera and film 
Marker pens 
2-meter steel tape 
Sample collection logs 
USGS 1:63,360 top0 maps 
19-inch hedge shears 
1 bolt of cheesecloth 
Field Activity Daily Logs 
Chain-of-Custody/Request for Analysis (COCRFA) Form 
Biological Sample Collection Log 
Compass 
5 x 8 index cards 
Hammer (5-pound maul) 
Flags, surveyor tape, stakes 
Cooler or other container 
Felco pruning shears 
Cotton twine 

4.2 Calibration Required 

None 
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5.0 METHOD 

5.1 Preparation 

Field Office 

5.1.1.1 Review the SOPS listed in Section 8.0, and the SSHASP. 

5.1.1.2 Coordinate schedules/actions with the field staff. 

5.1.1.3 Assemble the equipment and supplies listed in Section 4.0. Verify 
the proper operation of all sampling equipment. 

5.1.1.4 Notify the laboratory of sample types, the number of samples, and 
the approximate arrival date. 

5.1.2 Documentation 

5.1.2.1 Obtain and complete a Field Activity Daily Log (FADL) per 
instructions provided in SOP-CHR-0 1, Sample Control and 
Documentation. 

5.1.2.2 Obtain a sufficient number of the appropriate data collection forms 
per requirements of S OP-CHR-0 1. 

5.1.2.3 Obtain copies of the Biological Sample Collection Log (see SOP- 
CHR-20, Small Mammal Sampling) and complete as information 
is obtained. 

5.1.3 Field 

Field preparation requires organizing sample bags, sample labels, and 
documentation in an orderly manner that promotes consistency and traceability 
of all data. 
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5.1.3.1 Before sampling, ensure that all sampling equipment is 
decontaminated according to SOP-CHR-04, Field 
Decontamination. 

5.1.3.2 Record all pertinent information (date, site name, ID number, and 
location) on the FADL and the appropriate data forms. Note field 
conditions, unusual circumstances, and weather conditions. 

5.2 Verifying and Marking Sample Stations 

5.2.1 All landmarks must be permanent or securely fixed in place. 

5.2.2 At least two landmarks are preferred so that station locations can be 
reproduced by triangulation. 

5.2.3 Record brief descriptions of station locations, including relevant landmarks 
and coordinates from the 1:63.360 topographic map on the FADL. 

5.2.4 Sketch the sample location with detailed information on the Biological Sample 
Collection Log. 

5.2.5 Photograph the sampling station and include landmarks. 

5.3 Collecting Vegetation Samples 

5.3.1 Lichens 

Four major types of lichen communities shall be sampled from six initial 
locations, as stipulated in the SAP. Three replicates of 200 to 500 grams wet 
weight must be collected from each location. 

5.3.1.1 Representative samples of separate lichen species communities 
shall be collected by hand to separate various species and 
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associated vascular plants. The lichens shall be plucked at ground 
level. 

5.3.1.2 Samples must be representative of major communities, which often 
consist of a dominant species and several subordinate species. 
Each sample shall be composited into plastic bags, labeled, and 
kept cool until returned to the field camp. 

Sample wet weight shall be measured by hanging the sample bag 
from the Pesola scale. It is estimated that 0.25 to 0.50 square 
meters (m2) will be harvested to collect the mass required for 
analysis. Areal collections (on a square meter basis) shall be 
made in those situations where it appears plausible, in order to 
estimate biomass and inventory of radionuclides in various 
habitats. This will be determined in the field by the sampling 
team. 

Herbaceous Vascular Plants 

Sedges shall be sampled on an areal (square meter) basis that allows estimates 
of biomass and radionuclide inventory. Samples shall be obtained of three 
major sedge community types, (Carex wet meadow, Eriophorum tussock and 
Eriophorum-Carex wet meadow) at locations adjacent to the mound and at 
former study sites in the upper Ogotoruk Creek Valley. Samples of the Dryas 
fell-field community shall also be obtained. 

Field collection will consist of staking square meters of a community type and 
clipping to ground level with hedge shears. Tussocks will be clipped 
individually and their area estimated using a steel tape. Three samples of 500 
to 1,000 grams wet weight shall be collected from each location. 

5.3.2.1 Carex aquatilis, the common sedge of wet meadows, will be the 
principal species collected. One or more square meters of this 
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community may be collected in one plastic bag, making careful 
note of how many square meters were included, both on the bag 
Biological Sample Collection Form and COC/RFA forms. 

The samples shall be placed in plastic bags, weighed using the 
Pesola scale, labeled, and kept cool until returned to the field 
camp. They must then be transferred to cheesecloth bags and 
allowed to dry. Prior to shipment, they shall be returned to their 
original plastic bags. 

5.3.2.2 Eriophorum vaginatum tussocks shall also be sampled 
individually, representing about one-eighth m2, and combined to 
provide sufficient biomass for radionuclide measurement. An 
estimate will be made of the areal extent of each sample and 
recorded on the forms and logs. 

5.3.2.3 Eriophorum angustifolium, E. russeolum, and E. scheuchzeri occur 
with Carex aquutilis in the Eriophorum-Carex wet meadow 
community type at Chariot. Square-meter plots of all species 
included shall be sampled, combining one-meter samples in one 
bag as in Section 5.3.2.1. 

5.3.2.4 The Dryas fell-field community type shall be sampled in the same 
manner as the Eriophorum tussock community, in that individual 
clumps will be combined to provide sufficient biomass for 
radionuclide measurement. 

5.3.3 Shrubs 

Samples from suspected contaminated areas shall be carefully collected, using 
nitrile gloves for individual samples. Sampling equipment will be wiped 
between samples, wipes screened with portable detection equipment, and all 
precautions taken to avoid cross-contamination. Sampling must be done prior 



INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ITLV Standard Operating Procedures (SOPS) 
Vegetation Sampling 

SOP NO.: CHR-24 
Rev. No.: 0 
Date: 7-14-93 
Page 9 of 12 

to soil coring or other operations that may disturb the area and result in 
external contamination. Three samples of 1,500 to 2,000 grams wet weight 
will be collected at each location, as per the Sampling and Analysis Plan. The 
samples will be placed in plastic bags, weighed using the Pesola scale, 
labeled, and kept cool until returned to the field camp. 

5.3.3.1 Willows of several species are the dominant shrubs of interest in 
the current studies. Current annual growth of feltleaf and other 
species of willow shall be collected. Willows of several species 
will be sampled by clipping terminal growth, which should contain 
mobilized radionuclides if they are present. 

5.3.3.2 Ericaceous shrubs, such as Laborador tea (Ledurn decumbens), 
four-angled cassiope (Cassiope tetragona), and several others are 
found in snow accumulation areas. These will be collected on an 
area basis so far as possible. 

5.3.4 Secure the sample container label by applying clear plastic tape over the label 
(after ascertaining that the correct information has been transferred to the 
label) to avoid potential damage to the label or obliteration of information. 

5.3.5 The Health and Safety Manager (HSM) or designee will survey the sample 
container and 'record the measurement on the appropriate forms. 

5.3.6 Record all the applicable information regarding the sample (type, location, 
date, sampler's name) on the Biological Sample Collection Log. 

5.3.7 Complete the COC/RFA form(s) for each sample per instructions of 
SOP-CHR-0 1. 

5.3.8 Maintain custody of the samples by keeping the samples in actual possession, 
within view, locked up or sealed to prevent tampering, or placed in a secure 
area restricted to authorized personnel. 
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5.4 Post ODeration 

5.4.1 Field 

5.4.1.1 Verify that all equipment is accounted for, and decontaminated 
(see SOP-CHR-04 Field Decontamination). 

5.4.1.2 Make sure all sampling locations are properly marked and the 
location number is readily visible on the location marker. 

5.4.2 Documentation 

5.4.2.1 Record on the FADL those locations where sampling was 
performed. 

5.4.2.2 Record on the Biological Sample Collection Log the specific 
sample collection information. 

5.4.2.3 Complete daily log entries, verify the accuracy of entries, and 
signfinitid all pages. 

5.4.2.4 Document the chain-of-custody on the COC/RFA form and review 
form for accuracy and completeness. 

5.4.2.5 Review data collection forms for completeness. 

5.4.3 Field Office 

5.4.3.1 Deliver original forms, collection logs, and FADLs to the 
Sampling and Analysis Supervisor for technical review. The 
Project Manager shall then review and sign the forms, as 
appropriate, and submit them to the project files. 
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5.4.3.2 Inventory the equipment and supplies. Repair or replace all 
broken or damaged equipment. Replace expendable items. Return 
equipment to the equipment manager and report incidents of 
malfunction or damage. 

5.4.3.3 Contact the laboratory to verify that samples arrived safely and 
that instructions for sample analyses are clearly understood. 

5.5 Quality Control 

5.5.1 Quality control samples at a rate of 20 to 30 percent shall be collected at the 
time of vegetation tissue collection, as per Table 4-1 of the SAP. 

5.5.2 The quality control sampling program to be followed is described in the 
project-specific Sampling and Analysis Plan and Quality Assurance Project 
Plan. 

6.0 REQUIRED INSPECTIONIACCEPTANCE CRITERLA 

Sample collection containers shall be inspected for integrity, correct material composition, 
and correct amount required for the analyses to be performed. 

7.0 RECORDS 

The following records, generated as a result of implementation of this procedure, shall be 
retained as quality records in accordance with DOE Order 1324.2A, Record Disposition and 
IT QA Program requirements. 

7.1 Field Activity Daily Log 

7 -2 Biological Sample Collection Log 

7.3 Photodocumentation of sampling activities 
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7.4 Chain-of-Custody/Request for Analysis Fom 

8.0 REFERENCES 

8.1 Requirements and Specifications 

None 

8.2 Related Procedures 

8.2.1 SOP-CHR-0 1, Sample Control and Documentation 

8.2.2 SOP-CHR-02, General Field Instructions 

8.2.3 S OP-CHR-04, Field Decontamination 

8.2.4 SOP-CHR-06, Field Activity Photographs 

8.2.5 SOP-CHR-09, Shipment of Samples 

8.2.6 SOP-CHR-20, Small Mammal Sampling 

8.3 Other 

None 

9.0 ATTACHMENTS 

None 
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1.0 SCOPE AND OBJECTIVES 

1.1 Scope - This procedure applies to fish sampling to evaluate impairment and to assess 
levels of contaminants in tissues. The techniques described in this procedure may also 
be used for the collection of fish for species inventories. 

1.2 Obiective - The objective of this procedure is to provide instructions for the collection 
of fishes from aquatic habitats. 

2.0 DEFINITIONS 

2.1 Formalin - A clear aqueous solution of formaldehyde containing a small amount of 
methanol. 

2.2 Lotic - Of, relating to, or living in actively-moving water. 

2.3 Morpho1op;ical - The form and structure of an organism or any of its parts. 

2.4 Seine - A large net with sinkers on one edge and floats on the other that hangs 
vertically in the water and is used to enclose fish when its ends are pulled together or 
drawn ashore. 

2.5 Taxonomic - The orderly classification of plants and animals according to their 
presumed natural relationships. 

3.0 RESPONSIBILITIES AND OUALIFICATIONS 

Personnel executing the protocols described below should be instructed in the use of the 
sample apparatus. At least one person of the field crew should have a minimum of a 4-year 
degree in biology, 2 years field experience in sampling aquatic biota, and the ability to field 
identify game and nongame fish species indigenous to the site. Personnel must also have met 
OSHA training requirements (40 C.F.R. 19 10.120). All field procedures shall be performed 
in accordance with the respective QAIQC protocols and Health and Safety Plan. 
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3.1 IT Proiect Manager - The IT Project Manager is responsible for assuring the 
implementation of this procedure during the performance of project activities. 

3.2 Sampling and Analvsis Supervisor (SAS) - The SAS is responsible for the 
implementation of this procedure. The SAS shall select qualified personnel to perform 
this activity. 

3.3 Qualitv Assurance Officer - The Quality Assurance Officer is responsible for approving 
this procedure and performing surveillances to ver@ compliance with this procedure. 

3.4 Field Personnel - Field personnel are responsible for meeting the requirements of this 
procedure and the Site-Specific Health and Safety Plan (SSHASP). 

4.0 MATERIALSIEOUIPMENT AND CALIBRATION REQUIRED 

Haul seine nets 
Minnow traps 
Hip or chest waders 
Disposable gloves 
Coolers with ice 
Sample containers: teflon baggies, clean jars, or clean aluminum foil 
Fish measuring board 
Weighing equipment (water displacement method or hanging scale) 
Field notebook and waterproof pens 
Data sheets, labels, chain-of-custody forms 
Field identification guides 
Field Activity Daily Logs 
Fish Collection Log 
Tape measure 

4.2 Calibration Required 

None 



INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ITLV Standard Operating Procedures (SOPS) 
Sampling of Fishes 

SOP NO.: CHR-25 
Rev. No.: 0 
Date: 7-14-93 
Page 5 of 12 

5.0 METHOD 

Fish are collected to evaluate impairment as indicated by differences in populations 
throughout streams and ponds, and form a comparison to potential baseline communities; 
provide information on the site-specific food web; iden@ fish species currently impacted or 
potentially impacted due to site specific conditions; and to assess levels of contaminants in 
tissues. The Field Sampling Plan (FSP), Table 4-1, indicates the species and number of 
specimens required for the specified analyses. The methods described in this SOP may be 
used for qualitative inventory of species, but are not meant to yield quantitative information 
on fish. 

Observations and quantitative data collected during the implementation of these procedures 
shall be recorded in the field notebook or Field Activity Daily Log (FADL) forms and on the 
Fish Collection Log. Ongoing work at all stations shall also be photodocumented. 

5.1 Sampling of Creeks and Ponds 

The two collection methods described, seining and trapping with baited minnow traps, 
can be used in both ponds and lotic systems. Seining should be limited to habitats that 
are less than 1 meter deep, having low current velocity, and that are relatively free of 
vegetation, large rocks, and other submerged structures that may interfere with the 
seine. Minnow traps may be used in areas in which seines are not appropriate, but 
minnow traps are not appropriate in high current velocities. 

5.1.1 Verifiinn Samvle Station - A site visit shall be conducted prior to sampling. 
The field crew shall verify that conditions at the site are appropriate for 
sampling (i.e., if a stream site, verify that flow still exists). The reach of the 
creek or sections of the pond to be sampled shall be marked on a site map and 
by stakes at the site. If conditions at the site are inappropriate for sampling, 
the SAS shall be contacted. 

5.1.2 Seining Method - Minnow seines (haul seines, 0.5 centimeter mesh) should be 

used in lotic systems. Seining should proceed upstream in 10 meter intervals 
until the designated reach has been covered. Unless otherwise specified in the 
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FSP, a creek interval shall not be sampled more than once. Shorelines of 
ponds may also be sampled with haul seines. Seine sweeps should proceed 
moving parallel to shore. The intensity of sampling should be standardized 
within and between sites by standardizing haul length to 10 meters. 

5.1.3 Stationary Sampling Methods - Minnow traps may also be used to collect fish 
for inventory and/or tissue analysis. Fish shall be removed from such 
apparatus at least once in a 24-hour period. Gill nets may be used to collect 
fish from ponds. However, due to high mortality, gill nets should only be 
used when absolutely necessary and set for just enough time to collect the 
required sample. They shall not be used strictly for inventory purposes. 

5.2 Handling of Samples 

5.2.1 Fish to be returned to the water unharmed shall be placed in a live-well or 
equivalent until they can be processed. For each fish, weight, total weight, 
and sex (if possible), shall be recorded using the Fish Collection Log. If a 
fish is preserved for tissue analysis, eight to ten scales shall be removed from 
the mid-dorsal region above the lateral line. Scales shall be placed in a small 
vial and labeled with the sample number assigned to the fish. Scales shall 
then be submitted for aging of the fish. Note any observed deformities of fish 
on Fish Collection Logs. Release all fish not kept for subsequent tissue 
analysis. 

5.2.2 Fish collected for tissue analysis shall be placed in clean teflon bags or 
aluminum foil and placed in a cooler with Blue 1ce' or dry ice. Fish may be 
maintained in the cooler for no more than 4 hours before being taken to the 
laboratory (if local) or placed in a freezer at 0°F or colder overnight or until 
shipped. Fish field samples shall be shipped on dry ice. 

5.2.3 Fish saved for taxonomic identification, morphological examination, or other 
examinations shall be preserved in ice-cold 10 neutral formalin. Larger fish 
may require injection of formalin into the body cavity for adequate 
preservation. Sampling tools, instruments, and other equipment shall be 
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protected from sources of contamination before use and decontaminated after 
use in accordance with SOP-CHR-05, Field Decontamination. 

5.2.4 Labeling, handling, and shipping of samples from tissue analysis shall be 
consistent with the Quality Assurance Project Plan (QAPjP). Quality 
assurancelquality control for the collection of analytical samples shall be 
accomplished by collection of arranged duplicates according to the QAPjP. 

6.0 REQUIRED INSPECTIONIACCEPTANCE CRITERIA 

Sample collection containers shall be inspected for integrity, correct material composition, the 
correct preservative, and correct amount required for the analyses to be performed. 

7.0 RECORDS 

The following records, generated as a result of implementation of this procedure, shall be 
retained as quality records in accordance with DOE Order 1324.2A7 Record Disposition and 
IT QA Program requirements. 

7.1 Fish Collection Log 

7.2 Field Activity Daily Log, as per SOP-CHR-01, Sample and Control and Documentation 

8.0 REFERENCES 

8.1 Requirements and Specifications 

8.1.1 Albert, R. and W. Horowitz. 1988. Coping with sample variability in biota: 
Percentiles and other strategies. In Principles of Environmental Sampling. 
L.H. Keith, Ed. American Chemical Society. 

8.1.2 APHA. 1989. Standard Methods for the Examination of Wastewater. 1989. 
American Public Health Association, American Water Works Association, 
Water Pollution Control Federation, Washington, D .C. 
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8.1.3 Eddy, S. 1969. How to Know the Freshwater Fishes. Wm. C. Brown Co., 
Publ., Dubuque, Iowa. 

8.1.4 EG&G Rocky Flats, Inc. 1991. Standard Operating Procedures: Field 
Operations 1.0. 

8.1.5 EG&G Rocky Flats, Inc. 1991. Standard Operating Procedures: Surface 
Water 4.0. 

8.1.6 EG&G Rocky Flats, Inc. 1990. Draft Environmental evaluation procedures 
for waste management areas at Rocky Flats (August). Prepared by Colorado 
State University, Fort Collins. 

8.1.7 Smith, R.L. 1980. Ecology & field biology. Harper & Row, New York. 

8.1.8 U.S. Environmental Protection Agency (EPA). 1987. A compendium of 
Superfund field operations methods. EPA, Washington, D.C. Office of 
Emergency and Remedial Response, Washington, D.C. 

8.1.9 U.S. Environmental Protection Agency (EPA). 1989. Risk assessment 
guidance for Superfund -- Environmental Evaluation Manual. Interim Final 
(March). EPAl54011-89-001A. Office of Emergency and Remedial Response, 
Washington, D.C. 

8.2 Related Procedures 

8.2.1 SOP-CHR-0 1, Sample Control and Documentation 

8.2.2 SOP-CHR-05, Field Decontamination 

8.3 Others 

None 
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9.0 ATTACHMENTS 

Attachment A - Fish Collection Log 
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1.0 SCOPE AND OBJECTIVES 

1.1 Scope - This procedure specifies the requirements for smear collection and analysis at 
the Project Chariot Site, Alaska. 

1.2 Obiective - The objective of this procedure is to provide a method for using filter 
paperlcloth smears and analyzing them in the Ludlum Model 2929143-10-1 smear 
counter. 

2.0 DEFINITIONS 

2.1 & - The word mav is used to denote permissibility. 

2.2 Shall - The word denotes a requirement. 

2.3 Should - The word should is used when an element is recommended. 

2.4 Smear Survey - Consists of swiping a suspected contaminated area with a piece of filter 
and then measuring the activity on the paper. 

3.0 RESPONSIBILITIES AND QUALIFICATIONS 

3.1 IT Project Manager - The IT Project Manager is responsible for assuring the 
implementation of this procedure during the performance of project activities. 

3.2 Samplinp, and Analysis Supervisor (SAS) - The SAS is responsible for the 
implementation of this procedure. The SAS shall select qualified personnel to perform 
this activity. 

3.3 Oualitv Assurance Officer - The Quality Assurance Officer is responsible for approving 
this procedure and performing surveillances to verify compliance with this procedure. 

3.4 Field Personnel - Field personnel are responsible for meeting the requirements of this 
procedure and the Site-Specific Health and Safety Plan (SSHASP). 
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4.0 MATERIALS/EOUIPMENT AND CALIBRATION REQUIRED 

Ludlum Model 2929143-10-1 Dual Channel Smear Counter, or equivalent 
Paperlcloth smears 
Tweezers (optional) 
Field Activity Daily Log (FADL) 
Smear Analysis Data Form 
Instrument Instruction Manual 
Metric unit (centimeter) ruler 

4.2 Calibration Required 

The Ludlum Model 2929143- 10-1, Dual Channel Smear Counter shall be calibrated to a 
National Institute of Science and Technology (NIST) traceable source at least annually. 

5.0 METHOD 

5.1 Smear Collection 

5.1.1 Obtain swipes from an area of approximately 100 square centimeters (cm2) 
when possible (i-e., approximately a square that is 4 inches on each side). 
When it is not possible to cover this area, make an estimate of the surface 
area (cm2) and note on the FADL. 

5.1.2 Use sufficient pressure on the swipe to pick up loose contamination without 
tearing or separating the swipe. 

5.1.3 During swipe survey, pay particular attention to areas on equipment where 
contamination is most likely to occur. 
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5.2 Analysis of Smear 

5.2.1 For a quantitative measurement, analyze the smear by placing it into the smear 
counter drawer. Tweezers may be used for ease of placement and removal 
from drawer. (Note: if only a qualitative field measurement is desired to 
assess clean or contaminated equipment, analyze the smear by placing it under 
a radiation survey probe such as the Geiger-Muller probe rather than in a 
smear counter drawer.) 

5.2.2 Close and lock the sample drawer by pushing in the drawer and moving the 
lever up on the right side of the detector. 

5.2.3 Set the counting time on the counter for one minute, or as otherwise 
instructed, by turning the MINUTES switch to 01 and the MULTIPLIER 
switch to 1.0. 

5.2.4 Turn the power ON. 

5.2.5 Push the COUNT button to initiate a count cycle. This button will also reset 
the two counters when depressed. 

5.2.6 The counting lamp will be lit during the count cycle. 

5.2.7 When the lamp goes out the count cycle is over. Record the counter readings 
on the Smear Analysis Data Form (Attachment A). 

5.2.8 Calculate the net count by the following equation: 

Net (ncpm) = Gross (cpm) - Background (cprn), 

Where cprn = counts per minute. 

5.2.9 Record on Smear Analysis Data Form. Calculate smear activity in decays per 
minute (dpm) by the following equation: 
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Activity (dpm/100 cm 2, = Net (ncpm) * 
efficiency 

5.2.10 Use the efficiency calculated for the instrument in SOP-CHR-18, Daily Source 
and Background Checks. 

6.0 REQUIRED INSPECTIONIACCEPTANCE CRITERIA 

6.1 Instrument must be working properly in accordance with SOP-CHR- 18. 

6.2 Smear analysis activities that exceed values established for the Chariot Site, as outlined 
in SOP-CHR-09, shall be evaluated by the Project Manager. 

RECORDS 

The following records generated as a result of implementation of this procedure shall be 
retained as quality records in accordance with DOE Order 1324.2A, Record Disposition and 
IT QA Program requirements. 

7.1 Smear Analysis Form 

7.2 Field Activity Daily Log 

8.0 REFERENCES 

8.1 Reauirements and Specifications 

U.S. Department of Energy, Nevada Operations Office, July 1993, "Quality Assurance 
Project Plan," Project Chariot: 1962 Tracer Study Site Assessment and Remedial Action 
Plan, Appendix A, DOE/NV/93-085, Las Vegas, Nevada. 

8.2 Related Procedures 

8.2.1 SOP-CHR-09, Shipment of Samples 

8.2.2 SOP-CHR- 18, Daily Source and Background Checks 
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8.3 Others 

8.3.1 Instruction Manual Ludlum Model 2929 Dual Channel Scaler. 

8.3.2 Instruction Manual, Ludlum Model 43- 10- 1 Alpha-Bet. Sample Counter. 

9.0 ATTACHMENTS 

Attachment A - Smear Analysis Data Form 
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ATTACHMENT A 

SMEAR ANALYSIS DATA FORM 
(Page 1 of 1) 

SMEAR ANALYSIS DATA FORM 

PROJECT CHARIOT Date. 
FIELD ACTIVITY SUBJECT: 

DESCRIPTION OF SMEAR LOCATIONS: 

I 
I 

Smear Counter Model 2929143-19-1 Serial No. 
I 

Smears were collected by: 
Smears were counted by: 

Commerns I 
! 
! 
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1.0 SCOPE AND OBJECTIVE 

1.1 Scope - This procedure applies to the operation of the Ludluma Model 44-9 Geiger- 
Mueller (G-M) Pancake Probe with the Ludlumm Model 3 Survey Meter at the 1962 
Tracer Study Test Plot Area of the Project Chariot Site. 

1.2 Objective - The objective of this procedure is to provide a method for surveying 
suspected areas or objects for alpha, beta, and gamma radiation. 

2.0 DEFINITIONS 

2.1 Calibration - The check or correction of the accuracy of a measuring instrument to 
assure proper operational characteristics. 

2.2 - The word may is use to denote permissibility. 

2.3 Shall - The word denotes a requirement. 

2.4 Should - The word should is used when an element is recommended. 

3.0 RESPONSIBILITIES AND OUALIFICATIONS 

3.1 IT Proiect Manager - The IT Project Manager is responsible for assuring the 
implementation of this procedure during the performance of project activities. 

3.2 Oualitv Assurance Officer - The Quality Assurance Officer is responsible for approving 
this procedure and performing surveillances to verify compliance with this procedure. 

3.3 Sam~linn and Analysis Suvervisor - The Sampling and Analysis Supervisor (SAS) is 
responsible for the implementation of this procedure. The SAS shall select qualified 
personnel to perform this activity. 
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3.4 Field Personnel - Field personnel are responsible for meeting the requirements of this 
procedure and of the Site-Specific Health and Safety Plan (SSHASP). 

4.0 MATERIALSIEQUIPMENT AND CALIBRATION REQUIRED 

Ludlumm Model 44-9 G-M Pancake Probe and associated equipment. 
Ludlumm Model 3 Survey meter and associated equipment 
Cesium- 137 (Cs- 137) check source 
Field Activity Daily Log (FADL) 

4.2 Calibration Required 

4.2.1 The instrument being used shall be calibrated prior to use at least annually and 
have a current calibration certificate. 

4.2.2 Any instrument exceeding the state calibration expiration date shall not be 
used and shall be tagged "out of service." 

4.2.3 Operational and source checks shall be performed and recorded, in the FADL, 
before and after an instrument is used. 

5.0 METHOD 

5.1 Initial Setup 

5.1.1 Connect the ~ u d l u m ~  Model 44-9 Pancake Probe (Attachment A) to the 
~udlurn@ Model 3 Survey meter (Attachment B) using the high voltage cable 
provided. 

5.1.2 Set the audio switch to the "on" position when in use and to the "off' position 
when not in use. 
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5.1.3 Set the detector response switch to the slow (S) position. 

5.2 Batterv Check 

5.2.1 Set the range switch to the battery position. 

5.2.2 If the response needle is not in or to the right of the area marked as "BAT 
TEST" then the battery should be changed. 

5.3 Background and Source Checks 

5.3.1 Set the range switch to the appropriate multiplier position (X100, X10, X1 or 
XO.l). See Attachment B. 

5.3.2 Use the reset button to force the meter reading to zero. 

5.3.3 SOP-CHR-18, Daily Source and Background Checks, shall be followed for 
performance of the required checks. 

5.3.4 Read the scale marked "CPM" for counts per minute (cpm) and multiply by 
the associated factor on the range selector switch. 

5.4.1 Set the range switch to the appropriate multiplier position (X100, X10, X1 
or X0.1). 

5.4.2 Use the reset button to force the meter reading to zero. 

5.4.3 Hold the "head" of the pancake probe in the palm of you  hand or by the 
handle. 

5.4.4 Survey the suspected area or object less than 1 inch above the surface at a rate 
of 2 inches per second. 
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5.4.5 While surveying, if the count rate exceeds 100 cpm above background, then 
the suspected area or object is determined to be contaminated. 

5.4.6 If the suspected area or object is contaminated, it must be disposed of properly 
or decontaminated following the steps in SOP-CHR-04, Field 
Decontamination. 

6.0 REQUIRED INSPECTIONIACCEPTANCE CRITERIA 

Calibration check measurements of radiation survey instruments must be within three standard 
deviations of the mean. If two consecutive measurements fall outside this limit, the 
instrument must be taken out of service, marked, tagged and segregated, until it is 
recalibrated. 

7.0 RECORDS 

The following records, generated as a result of implementation of this procedure, shall be 
retained as quality records in accordance with DOE Order 1324.2A, Record Disposition and 
IT QA Program requirements. 

Field Activity Daily Log 

8.0 REFERENCES 

8.1 Requirements and Specifications 

8.1.1 U.S. Department of Energy, Nevada Operations Office, July 1993, "Quality 
Assurance Project Plan," Project Chariot: 1962 Tracer Study Site Assessment 
and Remedial Action Plan, Appendix A, DOE/NV/93-085, Las Vegas, Nevada. 

8.1.2 ~udlum@ Model 44-9 Alpha-Beta-Gamma Detector Instruction Manual, 
February 1992. 

8.1.3 ~udlum@ Model 3 Survey Meter Instruction Manual, April 1992. 
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8.2 Related Procedures 

8.2.1 SOP-CHR-04, Field Decontamination 

8.2.2 SOP-CHR- 1 8, Daily Source and Background Checks 

9.0 ATTACHMENTS 

9.1 Attachment A - ~udlum@ Model 44-9 Pancake Probe 

9.2 Attachment B - ~udlum@ Model 3 Survey Meter 
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ATTACHMENT A 

LUDLUM@ MODEL 44-9 PANCAKE PROBE 
(Page 1 of 1) 

DESC: ASSEMBLY V I E W  
MODEL: 4 4 - 9  
PART #: 4002-290 
DWN: BK DATE: 03/27/92 
DSGN: DATE: 
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ATTACHMENT B 

L U D L U ~  MODEL 3 SURVEY METER 
(Page 1 of 1) 

Q 
MODEL 3 

SURVEY METER 

L U O L U M  MEASUREMENTS. I N C ,  
SwEETI4ATER. TEXAS 

b 
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1.0 SCOPE AND OBJECTIVE 

1.1 Scope - This procedure applies to the operation of the ~udlum@ Model 43-5 Alpha 
Scintillation Probe with the ~udlum@ Model 12 Count Ratemeter at the 1962 Tracer 
Study Test Plot Area of the Project Chariot Site. 

1.2 Objective - The objective of this procedure is to provide a method for surveying 
suspected areas or object for alpha contamination. 

2.0 DEFINITIONS 

2.1 Calibration - The check or correction of the accuracy of a measuring instrument to 
assure proper operational characteristics. 

2.2 - The word is used to denote permissibility. 

2.3 Shall - The word shall denotes a requirement. 

2.4 Should - The word should is used when an element is recommended. 

3.0 RESPONSIBILITIES AND QUALIFICATIONS 

3.1 IT Proiect Manager - The IT Project Manager is responsible for assuring the 
implementation of this procedure during the performance of project activities. 

3.2 Samuling and Analysis Suuervisor - The Sampling and Analysis Supervisor (SAS) shall 
determine grid requirements and supervise on-site gridding activities to assure 
compliance with the requirements of this procedure. The SAS is responsible for the 
assignment of trained personnel to these activities. 

3.3 QA Officer - The Quality Assurance Officer is responsible for approving this procedure 
and performing surveillances to verify compliance with this procedure. 
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3.4 Field Personnel - Field personnel are responsible for meeting the requirements of this 
procedure and the Site-Specific Health and Safety Plan (SSHASP). 

4.0 MATERIALS/EQUIPMENT AND CALIBRATION REQUIRED 

LudlumB Model 43-5 Alpha Scintillation Probe and associated equipment 
LudlumB Model 12 Count Ratemeter and associated equipment 
Thorium-230 check source 
Field Activity Daily Log (FADL) 

4.2 Calibration Required 

4.2.1 The instrument being used shall be calibrated prior to use at least annually and 
have a current calibration certificate. 

4.2.2 Any instrument exceeding the state calibration expiration date shall not be 
used and shall be tagged "out-of-service". 

4.2.3 Operational and source checks shall be performed and recorded before and 
after each instrument is used and these checks documented in the FADL. 

5.0 METHOD 

5.1 Initial Step 

5.1.1 Connect the LudlumB Model 43-5 Alpha Scintillation Probe to the ~udlum@ 
Model 12 Count Ratemeter. 

5.1.2 Set the audio switch to the "on" position when in use and to the "off" position 
when not. 

5.1.3 Set the detector response switch to the slow (S) position. 
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5.2 Battery Check 

5.2.1 Set the range switch to the battery position. 

5.2.2 If the response needle is not in or to the right of the area marked as "BAT 
TEST", then the battery should be changed. 

5.3 Background and Source Checks 

5.3.1 Set the range switch to the appropriate multiplier position (X1000, X100, X10, 
or Xl). See Attachment A. 

5.3.2 Use the reset button to force the meter reading to zero. 

5.3.3 SOP-CHR-18, Daily Source and Background Checks, shall be followed for 
performance of the required checks. 

5.3.4 Read the scale marked 0-500 for counts per minute (cpm) and multiply by the 
associated factor on the range selector switch. 

5.4 Operation 

5.4.1 Set the range switch to the appropriate multiplier position (X1000, X100, C10 
or Xl). 

5.4.2 Use the reset button to force the meter reading to zero. 

5.4.3 Survey the suspected area or object less than 1 inch above the surface at a rate 
of 2 inches per second. 

5.4.4 While surveying, if the count rate exceeds 20 cpm above background, then the 
suspected area or object is determined to be contaminated. 
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6.0 REOUIRED INSPECTIONIACCEPTANCE CRITERIA 

Calibration check measurements of radiation survey instruments must be within three standard 
deviations of the mean. If two consecutive measurements fall outside this limit the 
instrument must be taken out of service and tagged "out-of-service" until it is recalibrated. 

7.0 RECORDS 

The following records generated as a result of implementation of this procedure shall be 
retained as quality records in accordance with DOE Order 1324.2A, Record Disposition and 
IT QA Program requirements. 

Field Activity Daily Log 

8.0 REFERENCES 

8.1 Requirements and Sueciflcations 

8.1.1 U.S. Department of Energy, Nevada Operations Office, July 1993, "Quality 
Assurance Project Plan," Project Chariot: 1962 Tracer Study Site Assessment 
and Remedial Action Plan, Appendix A, DOE/NV/93-085, Las Vegas, Nevada. 

8.1.2 ~udlum@ Model 43-5 Alpha Scintillation Probe Instruction Manual, 
January 1990. 

8.1.3 ~udlum@ Model 12 Count Rate Meter Instruction Manual, October 1990. 

8.2 Related Procedures 

SOP-CHR- 18, Daily Source and Background Checks 

9.0 ATTACHMENTS 

Attachment A - ~udlum@ Model 12 Count Ratemeter 
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ATTACHMENT A 

LUDLUM@ MODEL 12 COUNT RATEMETER 
(Page 1 of 1) 

8 
MODEL 12 

COUNT RATEMETER 

LUDLUH HEASUREMENTS, INC.  
SHEET WATER. TEXAS 
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1.0 SCOPE AND OBJECTIVE 

1.1 Scove - This SOP provides direction for the calibration and use of the Horiba U-lo@ 
Water Quality Checker. 

1.2 Obiective - The objective of this SOP is to establish standard methodology for the 
Horiba U-10" Water Quality Checker calibration and field use. This SOP should be 
consulted during the preparation and execution of any Field Sampling Plan (FSP) that 
includes use of the Horiba U-10" Water Quality Checker. 

2.0 DEFINITIONS 

Horiba U-10" Water Quality Checker - An electronic field instrument designed to measure 
pH, conductivity, turbidity, dissolved oxygen (DO), temperature, and salinity. 

3.0 RESPONSIBILITIES AND QUALIFICATIONS 

3.1 IT Proiect Manager - The IT Project Manager is responsible for assuring the 
implementation of procedure during the performance of project activities. 

3.2 Samvlinn and Analysis Suvervisor (SAS) - The SAS is responsible for the 
implementation of this procedure. The SAS shall select qualified personnel to perform 
this activity. The SAS shall ensure that personnel executing the protocols described in 
this SOP shall be instructed in the use of the Horiba U-10" Water Quality Checker and 
have reviewed the manufacturer's instructions and recommendations. 

3.3 Oualitv Assurance Officer - The Quality Assurance Officer is responsible for the 
development and maintenance of this procedure. 

3.4 Field Personnel - Field personnel are responsible for meeting the requirements of this 
procedure and for meeting requirements of the Site-Specific Health and Safety Plan 
(SSHASP). 
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4.0 MATERIALS/EQUIPMENT AND CALIBRATION REQUIRED 

Horiba U-lo@' Water Quality Checker 
Calibration cup 
Horiba standard phthalate pH solution 
Buffer standards of pH 4.0, 7.0, and 10.0 
Granular Potassium Chloride (KC1) 
Hydrazine sulfate 
Hexameth ylenetetramine 
Sodium sulfite 
Deionized and/or distilled water 
Analytical balance 
Cert3Ted thermometer 
Air pump and tubing 
Plastic bags 
Field Activity Daily Logs (FADLs) 
Manufacturer's Instruction Manual 
Allen wrench 
Barometer. 

4.2 Calibration Required 

See Sections 5.2 to 5.16. 

5.0 METHODS 

5.1.1 To set up the Horiba U-lo@ Water Quality Checker, first loosen the setscrew 
on the back of the control unit. Remove the back plate and insert a 9-volt 
battery, carefully noting that the plus and minus poles of the batteries match 
the terminals correctly. Replace the back plate and tighten the setscrew. If 
the readout shows Er 1, it means the battery is defective or exhausted and 
should be replaced. 
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The dissolved-oxygen (DO) sensor has a delicate membrane that can easily be 
ruptured. For safety reasons, the U-10 shall be shipped with the DO sensor 
packed separately. The DO sensor should be inserted just prior to calibration 
and during use. 

Fit the DO sensor lightly into its socket, and tighten securely to the probe 
using the DO sensor wrench, being careful not to cross thread the screws. 

Remove the pH sensor cap. 

Remove the tape covering the reference sensor. 

Place the probe guard over the sensors, noting the notches for proper 
alignment. 

To disassemble the Horiba U-lo@ Water Quality Checker, reverse these 
procedures. Note: Be sure the pH sensor is moist when replacing the cap. 

The U-10 Water Quality Checker may be calibrated either manually or 
automatically. The four-parameter auto-calibration procedure should be 

sufficient for most measurement operations. 

Manual calibration for each of the four parameters is more accurate but also 
more time consuming. This method should be used for difficult measurements 
or where more than normal precision is required. 

Care should be taken to avoid physical shock, extreme heat, or extreme cold. 
Any of these conditions may cause the system to be temporarily impaired 
(stability, calibration), or in extreme conditions damage may be permanently 
afflicted to the unit. 
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Auto-Calibration Procedures 

5.2.1 The first three equipment entries listed in Section 4.0 shall always be used to 
auto-calibrate the Horiba U-lo@' Water Quality Checker. 

5.2.2 Fill the calibration cup about 213 with the Horiba standard phthalate pH 
solution. Note the line on the beaker. 

5.2.3 Fit the probe over the calibration cup. Note that the calibration cup is 
specially shaped to prevent the DO sensor from being immersed in the 
standard solution. The DO auto-calibration is done using atmospheric air. 

5.2.4 With the power on, press the MODE key to put the unit into MAINT mode. 
The lower cursor should be on the AUTO Sub-Mode; if it is not, use the 
MODE key to move the lower cursor to AUTO. 

5.2.5 With the lower cursor on AUTO, press the ENT key. The readout will show 
CAL. Wait a moment, and the upper cursor will gradually move across the 
four auto-calibration parameters one-by-one: pH, COND, TURB, and DO. 
When the calibration is complete, the readout will briefly show END and then 
will switch to the MEAS mode. 

5.2.6 The upper cursor will blink while the auto-calibration is being made. When 
the auto-calibration has stabilized, the upper cursor will stop blinking. 

5.2.7 After the DO auto-calibration, if the display does not switch to the MEAS 
mode and the readout shows Er 3 or Er 4, an auto-calibration error has 
occurred. Parameters will blink where an error has occurred. 

5.2.8 If this happens, re-do the auto-calibration. Press the CLR key to cancel the 
error code. Next, press the ENT key to restart the auto-calibration. Restart 
the auto-calibration beginning again with pH. 
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5.3 Manual (Two-Point) Calibration Procedures 

5.3.1 As stated previously, a manual, parameter-by-parameter, two-point calibration 
may be done for high-accuracy measurements. Manual two-point calibration 
is required if a new probe is being used for the first time. 

5.3.2 All the equipment listed in Section 4.0, with the exception of the Horiba 
standard phthalate solution, is required. 

5.4 pH Calibration 

5.4.1 Except in certain special situations, pH buffer solutions are the universal 
standards for pH calibration. There are buffers available with values over 
virtually the whole pH range. For the most part, Project Chariot will use (at 
25°C) the pH values 4.0, 7.0, and 10.0. Supplied in powder form, buffers 
should be prepared with deionized water according to the instructions 
provided. Buffer solutions will keep for a few weeks at room temperature and 
can be made up and stored for calibration purposes. For best results, use 
prepared liquid pH buffers, as the manufacturer will provide pH values of 
standard solutions at various temperatures on the bottle. 

5.4.2 For best precision, calibrate for the range of pH values expected in the field. 
That is, for high pH waters, calibrate at 7.0 and 10.0. For acid waters, 
calibrate at 7.0 and 4.0. 

5.5 pH Zero Calibration 

5.5.1 Double and triple rinse the probe using deionized or distilled water. Place it 
in the calibration cup with pH 7 standard solution. 

5.5.2 With the power on, press the MODE key to put the unit into MAINT mode. 

5.5.3 Press the MODE key again to move the lower cursor to ZERO. 
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5.5.4 Use the SELECT key to move the upper cursor to pH. 

5.5.5 When the readout has stabilized, use the UPDOWN keys to select the value 
of the pH 7 standard solution at the temperature of the sample. Refer to the 
manufacturer's tables for pH values of standard solutions at various 
temperatures. 

5.5.6 Press the ENT key to complete the zero calibration for pH. 

5.6 pH Span Calibration 

5.6.1 Double and triple rinse the probe in deionized or distilled water. Place the 
probe in the calibration cup with pH 4 or pH 10 standard solution. 

5.6.2 Use the MODE key to move the lower cursor to SPAN. 

5.6.3 When the readout has stabilized, use the UPDOWN keys to select the value 
of the standard solution (i.e., either pH 4 or pH 10) at the temperature of the 
sample. Refer to the manufacturer's tables for pH values of standard solutions 
at various temperatures. 

5.6.4 Press the ENT key to complete the span calibration for pH. 

5.7 Conductivitv Calibration 

The U-10 can measure conductivity in the range of 0-100 millisiemens/centimeter 
(mS/cm). Depending on the sample concentration, however, the U-10 automatically 
selects the proper range out of its three possible ranges of 0-1 mS/cm, 1-10 mS/cm, 
and 10-100 mS/cm. Therefore, if manual calibration for conductivity is done, it must 
be done for all three ranges. Since the zero-point is common for all three ranges, only 
the three, one-point span calibrations need to be done separately. 
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Table 1 
Making the Potassium Chloride Solutions 

*Temperature of solution: 25°C 

5.8 Conductivity Zero Calibration 

5.8.1 Wash the probe two to three times, using deionized or distilled water. Shake 
the probe to remove any water droplets from the conductivity sensor. Then 
allow it to dry exposed to fresh air. 

KC1 Standard 
Solution 

0.005 N 

0.05 N 

0.5 N 

5.8.2 Use the MODE key to move the lower cursor to ZERO. 

Conductivity* 
rnS/cm 

0.718 

6.67 

58.7 

KC1 weight 
g k  

0.373 

3.73 

37.28 

5.8.3 Use the SELECT key to move the upper cursor to COND. 

Range to be calibrated 
mSlcm 

0-1 

1-10 

10 - 100 

5.8.4 Use the UPDOWN keys to set the readout to 0.0. 

5.8.5 Press the ENT key. This completes the zero calibration for conductivity. 

5.9 Conductivity Span Calibration 

5.9.1 Wash the probe two to three times using deionized or distilled water. 
Following this, wash it two to three times in the first KC1 solution prepared. 
Place the probe in the calibration cup of the KC1 solution maintained at a 
temperature of 25 f 5°C. 

5.9.2 Use the MODE key to move the lower cursor to SPAN. 
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5.9.3 After the readout stabilizes, use the UPDOWN keys to set the value of the 
KC1 standard solution, referring to Table 1 in Section 5.7. 

5.9.4 Press the ENT key to complete the span calibration for this conductivity 
range. 

5.9.5 Repeat this procedure for the remaining two KCl solutions. 

5.10 Turbidity Calibration 

5.10.1 To prepare the standard solution for the turbidity span calibration, dissolve 5.0 
grams of hydrazine sulfate in 400 milliliters of deionized or distilled water. 
Next, dissolve 50 grams of hexamethylenetetrarnine into 400 milliliters of 
deionized or distilled water. Mix these two solutions, and bring the volume 
up to 1 liter using deionized or distilled water. Stir this mixture thoroughly 
and allow to stand 24 hours at 25 f 3°C. 

5.10.2 The turbidity of this stock solution is equivalent to 4,000 nephalometric 
turbidity units (NTU), and will remain accurate for six months. 

5.10.3 To prepare the standard span solution of 800 NTU, measure out 50 milliliters 
of the 4,000 NTU stock solution, and bring the volume up to 250 milliliters 
using deionized or distilled water. 

5.10.4 This solution will precipitate easily. Therefore, be sure to stir the solution 
thoroughly before use. 
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5.1 1 Turbidity Zero Calibration 

5.11.1 Wash the probe two to three times, using deionized or distilled water. Shake 
off the excess water droplets and place it into the calibration cup with 
deionized or distilled water. 

5.11.2 Use the MODE key to move the lower cursor to ZERO. 

5.11.3 Use the SELECT key to move the upper cursor to TURB. 

5.11.4 After the readout has stabilized, set it to 0.0 using the UPDOWN keys. 

5.11.5 Press the ENT key to complete the zero calibration for turbidity. 

5.12 Turbidity Span Calibration 

5.12.1 Wash the probe thoroughly, using deionized or distilled water. Shake off the 
excess water droplets. Stir the 800 NTU standard solution and put it into the 
calibration cup with the probe. 

5.12.2 Use the MODE key to move the lower cursor to SPAN. 

5.12.3 After the readout has stabilized, i.e., about 60 to 90 seconds, set the readout to 
800 NTU with the UPDOWN keys. 

5.12.4 Press the ENT key to complete the span calibration for turbidity. 
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5.13 Dissolved Oxygen Calibration 

5.13.1 A zero standard solution is used for the DO zero calibration. Add about 50 
grams of sodium sulfite to 1 liter of either deionized or tap water. Stir this 
until the reagent is completely dissolved. 

5.13.2 An oxygen-saturated span solution is used for the DO span calibration. Put 1 
or 2 liters of deionized or tap water in a container. Use an air pump to bubble 
air through the solution until it is oxygen saturated. 

5.14 Dissolved Oxygen Zero Calibration 

5.14.1 Wash the probe two to three times in deionized or tap water, and place it in 
the zero standard solution making sure the DO sensor is immersed. 

5.14.2 Use the MODE key to move the lower cursor to ZERO. 

5.14.3 Use the SELECT key to move the upper cursor to DO. 

5.14.4 After the readout has stabilized, set it to 0.0 using the UPPOWN keys. 

5.14.5 Press the ENT key. This completes the zero calibration for DO. 

5.15 Dissolved Oxygen Span Calibration 

5.15.1 Wash the probe two to three times in deionized or tap water, and put it in the 
span standard solution making sure the DO sensor is immersed. 

5.15.2 First be sure the U-10 is set for fresh water readings. To do this, set the 
S.SET Sub-Mode to 0.0% (see Section 5.17). 
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5.15.3 Use the MODE key to move the lower cursor to SPAN. Use the SELECT 
key to move the upper cursor to DO. 

5.15.4 After the readout has stabilized, while slowly moving the probe up and down 
in the span standard solution, set the readout value to the appropriate DO 
value, using the UPDOWN keys, for the temperature of this solution. For 
DO values at various temperatures, refer to Table 2. 

5.15.5 Press the ENT key to complete the span calibration for DO. 

5.16 Dissolved Oxygen Air Calibration 

Almost any gas mixture or liquid having a stable and known oxygen partial pressure 
could be used for calibrating the DO system. A common standard and the one 
discussed herein for calibration will be water-saturated air. Aside from a correction 
that must be made for barometric pressure, the oxygen content of water-saturated air at 
a given temperature has been much studied and is well known. 

The critical items to be careful of during the calibration are, temperature, water- 
saturation, and barometric pressure. 

5.16.1 Fill the calibration cup with de-ionized or tap water, and place the probe into 
the cup. Using the comer of a paper wiper, carefully blot away any water 
droplets on the DO sensor. 

5.16.2 Set the probe and cup into a plastic bag being careful not to re-wet the DO 
sensor. Seal the bag at the top loosely. This will ensure the barometric 
pressure on the inside and outside of the bag are equal, while preventing air 
currents within the bag. 
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Table 2 
Amounts of Saturated Dissolved Oxygen at Various Temperatures 

Salinity 0.0% 

mg/L = milligrams per liter 

Temperature "C 

0 

1 

2 

3 

4 

5 

6 

7 

8 

Temperature "C 

21 

22 

23 

24 

25 

26 

27 

28 

29 

DO in mg/L 

14.16 

13.77 

13.40 

13.04 

12.70 

12.37 

12.06 

1 1.75 

1 1.47 

DO in mg/L 

8.68 

8.53 

8.39 

8.25 

8.1 1 

7.99 

7.87 

7.75 

7.64 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

11.19 

10.92 

10.67 

10.43 

10.20 

9.97 

9.76 

9.56 

9.37 

9.18 

9.01 

8.84 

30 

3 1 

32 

33 

34 

35 

36 

37 

38 

39 

40 

7.53 

7.42 

7.32 

7.22 

7.1 3 

7.04 

6.94 

6.86 

6.76 

6.68 

6.59 
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- - - - - 

5.16.3 Wait 5 to 10 minutes while the temperature of the probe, water, and air inside 
the bag equalize. While waiting, use a barometer, if necessary, to determine 
the local absolute barometric pressure; that is, what a mercury barometer 
would read in the laboratory. Weather bureau readings cannot be used 
directly because they are corrected to sea level (the effect of altitude is 
removed). Be sure the reading is in units of millimeters of mercury or ton. 

5.16.4 After the appropriate time period has passed (temperature changes should be 
no more than one tenth of a degree in 5 seconds), refer to Attachment B for 
the DO concentration that corresponds both to the temperature of the water in 
the calibration cup and to the barometric pressure. 

5.16.5 Use the MODE key to move the lower cursor to SPAN. 

5.16.6 Use the SELECT key to move the upper cursor to DO. 

5.16.7 Use the UPDOWN keys to adjust the DO value to that from Attachment B. 

5.16.8 Press the ENT key to complete the DO air calibration. 

5.17 Fresh Water/Salt Water Settings - The U-10 can be set to the salinity for either fresh 
water or salt water when measuring DO. This is done by using the S.SET Sub-Mode. 

5.17.1 Measuring Fresh Water 

5.17.1.1 Use the MODE key to put the U-10 in the MAINT mode. Keep 
pressing the MODE key to toggle the lower cursor to the S.SET 
Sub-Mode. 

5.17.1.2 Once in the S.SET Sub-Mode, use the UPDOWN keys to select 
the salinity value of 0.0% for fresh water. 
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- - 

5.17.1.3 Press the ENT key to complete the salinity setting while in the 
S.SET Sub-Mode. 

5.17.1.4 When the salinity setting has been made, switch back to the 
MEAS mode by pressing the MODE key. 

5.17.2 Measuring Salt Water 

5.17.2.1 Use the MODE key to put the U-10 in the MAINT mode. Keep 
pressing the MODE key to toggle the lower cursor to the S.SET 
Sub-Mode. 

5.17.2.2 For salt water, set it to A, i.e., for auto-salinity, using the 
UPDOWN keys. 

5.17.2.3 The A setting should be sufficient for measurements of normal sea 
water with a salinity value close to 3.3%. For sea water of an 
unusual salinity, however, and where the value is otherwise 
known, the value may be set manually to any salinity within the 
range of 0.0 percent to 4.0 percent. (A manual setting may also 
be used if the conductivity sensor is malfunctioning, but it is still 
desirable to take readings of other parameters). 

5.17.2.4 Press the ENT key to complete the salinity setting while in the 
S.SET Sub-Mode. 

5.17.2.5 When the salinity setting has been made, switch back to the 
MEAS mode by pressing the MODE key. 

5.18 How to Make a Measurement - Once calibrations have been completed and saved, the 
unit may be turned off and on again without losing the calibration settings. Also, the 
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battery may be removed and replaced without losing the calibration settings, provided 
the unit is turned OFF. 

BE CAREFUL!!! Never drop or throw the probe into the water. It is a precision 
instrument containing five delicate sensors and five pre-amps; damage beyond repair 
may occur by unnecessary rough handling. 

5.18.1 When the power is first turned on, the U-10 will be in MEAS mode with all 
the LCD segments activated. After about 2 seconds, the readout will change 
to show that a new measurement is being made. The readout will show the 
last parameter that the upper cursor was on when the previous measurement 
was made. 

5.18.2 All six parameters are automatically measured at once. Use the SELECT key 
to toggle the upper cursor to the parameter to be measured. To get a uniform 
reading, slowly move the probe up and down to circulate water through it. 
(Move it 1 foot [30 crn] per second.) Then wait for the readout to stabilize 
while doing this. 

5.18.3 Use the EXP readout mode to see results with one additional decimal place of 
accuracy. The EXP key toggles the readout back and forth between standard 
and expanded display. 

REQUIRED INSPECTION/ACCEPTANCE CRITERIA 

None 
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7.0 RECORDS 

All calibration recordings and quantitative field parameters shall be recorded and maintained 
on Field Activity Daily Logs (FADLs) (refer to SOP-CHR-01, Sample Control and 
Documentation). FADLs shall be retained as quality records in accordance with DOE Order 
1324.2A, Record Disposition, and IT QA Program requirements. 

8.0 REFERENCES 

8.1 Reuuirements and Specifications 

Horiba Instruments, Inc. "Instruction Manual for U-lo@ Water Quality 
Checker." Rev. 199 1. 

8.2 Related Procedures 

SOP-CHR-0 1, Sample Control and Documentation 

8.3 Others 

None 

9.0 ATTACHMENTS 

Attachment A - Air Calibration Oxygen Values 
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ATTACHMENT A 

AIR CALIBRATION OXYGEN VALUES 
(Page 1 of 4) 

Oxygen Solublllty at Indlcoted Rerrure (mmHg) 

1. Dog C P(H2O) 760 755 750 745 740 735 730 
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ATTACHMENT A 

AIR CALIBRATION OXYGEN VALUES 
(Page 2 of 4) 

Oxygen Solubility ol Indicated Pressure (mmHg) 

1. Dog C 725 720 715 710 705 700 695 690 
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ATTACHMENT A 

AIR CALIBRATION OXYGEN VALUES 
(Page 3 of 4) 
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ATTACHMENT A 

AIR CALIBRATION OXYGEN VALUES 
(Page 4 of 4) 

1. Dwg C 
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1.0 SCOPE AND OBJECTIVE 

1.1 Scope - This procedure applies to the splitting of samples for surface water, sediment 
and surface soil for the purpose of measuring for the presence of radioactivity. 

1.2 Obiective - The objective of this procedure is to establish a standard method for the 
collection of split samples that will provide samples representative of the actual site 
conditions. 

2.0 DEFINITIONS 

Split Sampling - When interested parties may desire to obtain samples for analysis which are 
duplicates of those being obtained by IT sampling personnel or contractors. 

3.0 RESPONSIBILITIES AND QUALIFICATIONS 

3.1 IT Proiect Manager - The IT Project Manager is responsible for assuring the 
implementation procedure during the performance of project activities. 

3.2 Sampling and Analysis Supervisor (SAS) - The SAS is responsible for implementation 
of this procedure. The SAS shall select qual5ed personnel to perform this activity. 

3.3 Oualitv Assurance Officer - The Quality Assurance Officer is responsible for approving 
this procedure and performing surveillances to verify compliance with this procedure. 

3.4 Field Personnel - Field personnel are responsible for meeting the requirements of this 
procedure and the Site-Specific Health and Safety Plan (SSHASP). 

4.0 MATERIALSIEQUIPMENT AND CALIBRATION REQUIRED 

For a complete list of required materials and equipment, see Attachment A. 
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5.0 METHOD 

To reduce error introduced by field techniques, samples shall be collected in a consistent 
manner and use chemically inert sampling devices and containers. 

5.1 Preparation 

5.1.1 Office 

5.1.1.1 Review the SOPs listed in Section 8.0 and the SSHASP. 

5.1.1.2 Coordinate schedules/actions with the field staff. 

5.1.1.3 Assemble the equipment and supplies listed in Attachment A. 

5.1.1.4 Notify the laboratory of planned sample types, the number of 
samples, and the approximate arrival date. 

5.1.1.5 Ensure that the carrier has been contacted regarding the protocol 
for the transport of the split samples, and ensure that information 
has been obtained on the regulations and specifications. Shipment 
of samples shall be performed in accordance with SOP-CHR-02, 
General Field Instructions and SOP-CHR-09, Shipment of 
Samples. Chain-of-Custody procedures shall be maintained 
throughout this effort). 

5.1.2 Documentation 

5.1.2.1 Obtain and complete a Field Activity Daily Log (FADL). An 
example is provided in SOP-CHR-0 1, Sample Control and 
Documentation. 

5.1.2.2 Obtain a sufficient number of the appropriate data collection forms 
(i.e., Sample Collection Logs, Sample Labels, Chain-of-Custody1 
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Request for Analysis [COCRFA] Forms [see CHR-SOP-01, 
Sample Control and Documentation] and Radiological Survey 
Forms [see SOP-CHR-04, Field Decontamination] ). 

5.1.3 Field - All required field preparation for collection of surface water, sediment, 
and surface soil samples shall be performed as stated in Section 5.1.3 of 
SOP-CHR-08, Surface Water Sampling; SOP-CHR-07, Sediment Sampling; 
and SOP-CHR- 10, Surface Soil Sampling, respectively. 

5.2 Collecting Surface Water Split Samples 

5.2.1 All surface water collection methods shall be performed in accordance with 
Section 5.3 of SOP-CHR-08, Surface Water Sampling. 

5.2.2 A sufficient volume of surface water shall be composited in a stainless steel or 
polypropylene bucket with liner, homogenized, and split evenly into the 
respective sample containers. 

5.2.3 Surface water samples shall be acidified in the field or placed into pre- 
preserved containers with nitric acid (HNO,) to a pH of less than 2. Once 
preserved, each sample container shall be sealed with IT custody tape. 

5.3 Collecting Sediment Split Samples 

5.3.1 All sediment collection methods shall be performed in accordance with 
Section 5.3 of SOP-CHR-07, Sediment Sampling. 

5.3.2 A sufficient volume of sediment from individual core samples using the top 5 
centimeters only shall be collected and composited from each sampling 
location and placed into a stainless steel bucket or bowl. The total sample 
volume shall then be homogenized with a stainless steel spoon or mixing 
device and then distributed evenly to each respective sample container. 

5.3.3 Once collected, each sample container shall be sealed with IT custody tape. 
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5.4 Collecting Surface Soil Split Samples 

5.4.1 All surface soil collection methods shall be performed in accordance with 
Section 5.2 of SOP-CHR-10, Surface Soil Sampling. 

5.4.2 A sufficient volume of surface soil shall be collected using a stainless trowel 
while compositing the sample in a stainless steel bucket or bowl. The total 
sample volume shall then be homogenized with a stainless steel spoon or 
mixing device and then distributed evenly to each respective sample container. 

5.4.3 Once collected, each sample container shall be sealed with IT custody tape. 

5.5 Post Operation 

5.5.1 All post-operation activities for surface water split samples shall be performed 
in accordance with Section 5.4 of SOP-CHR-08, Surface Water Sampling. 

5.5.2 All post-operation activities for sediment split sampling shall be performed in 
accordance with Section 5.4 of SOP-CHR-07, Sediment Sampling. 

5.5.3 All post-operation activities for surface soil split sampling shall be performed 
in accordance with Section 5.3 of SOP-CHR-10, Surface Soil Sampling. 

6.0 REOUIRED INSPECTIONIACCEPTANCE CRITERIA 

All sample collection containers shall be inspected for integrity, correct material composition, 
the correct preservative, and correct sample amount required for the analysis to be performed. 

7.0 RECORDS 

The following records, generated as a result of implementation of this procedure, shall be 
retained as quality records in accordance with DOE Order 1324.2A, Record Disposition and 
IT QA Program requirements. 
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7.1 Field Activity Daily Log 

7.2 Sample Collection Log 

7.3 Photodocumentation of sampling activities 

7.4 Chain-of-Custod y1Request for Analysis Form 

7.5 Radiological Survey Form 

8.0 REFERENCES 

8.1 Requirements and S~ecifications 

8.1.1 ASTM C998-83, Standard Method for Sampling Surface Soil for 
Radionuclides. 

8.1.2 U.S. Department of Energy, Nevada Operations Office, July 1993, "Sampling 
and Analysis Plan," Project Chariot: I962 Tracer Study Site Assessment and 
Remedial Action Plan, Appendix A, DOENl93-085, Las Vegas, Nevada. 

8.2 Related Procedures 

8.2.1 SOP-CHR-0 1, Sample Control and Documentation 

8.2.2 SOP-CHR-02, General Field Instructions 

8.2.3 SOP-CHR-07, Sediment Sampling 

8.2.4 SOP-CHR-08, Surface Water Sampling 

8 -2.5 SOP-CHR-09, Shipment of Samples 

8.2.6 SOP-CHR-10, Surface Soil Sampling 
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8.3 Others 

None 

9.0 ATTACHMENTS 

Attachment A - Equipment List 
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ATTACHMENT A 

EQUIPMENT LIST 
(Page 1 of 1) 

ZiplocaB bags (gallon-size) 
Clear packing tape 
Large plastic garbage bags 
Grass clippers 
Camera/film - 35mm 
Compass (Brunton or orienting type) 
100-foot fiberglass measuring tape 
Pin flags, surveyors tape, stakes 
Stainless-steel mixing bowls (2-liter) 
Stainless-steel lcnives/spoons/spatulas 
Marker pens, pencils (indelible) 
Sample Collection Logs 
Radiation survey meter 
Hand auger 
Ruler 
Field Activity Daily Logs 
Chain-of-CustodyIRequest for 
Analysis Form 
Hand trowels 
2-milliliter 16 molar HNO, ampules 
Radiological Survey Forms 
Replacement nosepieces (Zinch 
diameter) 
Hand corer extension tube 

Nitrile gloves or equivalent (PVC surgical) 
Sample labels 
Altimeter 
Coolers 
Packing materials 
Custody tape 
Global Positioning System 
USGS 15-minute topographic maps 
Shipping Forms 
Flashlight/extra batteries 
Hammer (5-pound sledge) 
Bound field notebook 
1,000 milliliter sample containers 
Preservatives (HNO,, H,SO,) 
Plastic bucket (5 gallon) 
Clear plastic disposable beakers 
Deionized or distilled water 
Polypropylene bucket with liner 
Wildco Hand Core Sediment Sampler 
Replacement liner tubes (20-inch length, 
clear plastic) 
Replacement eggshell catchers (Zinch 
diameter) 
Core sample removal tool 
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Site Specific Health and Safety Plan Acknowledgement- 

I have read, understand, and agree to abide by the provisions as detailed in this Site-Specific Health 

and Safety Plan prepared by IT Corporation Failure to comply with these provisions may lead to 

disciplinary action and/or my dismissal from the work site. 

Printed Name Signature Organization - Date 
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1.0 Introduction 

1.1 Objectives 
The objectives of the remedial action to be performed at Project Chariot are to: 

Remediate the soil disposal mound in accordance with the DOEN-prepared and the 
ADEC-approved Site Assessment and Remedial Action Plan 

Perform the remedial action in a safe, environmentally sound, and cost-effective manner 

Excavate and containerize the tracer study generated soil in the disposal mound, to attain 
the clean-up level, and to secure the ADEC on-site approval of final closure in an 
expeditious manner 

Perform a radiological survey of the test plot areas to verify that the tracer study 
radioisotopes have been removed and to secure the ADEC on-site approval of final 
closure in an expeditious manner 

Perform surface water and sediment sampling and analysis of Snowbank Creek as part of 
site assessment activities. 

These objectives are tiered from and consistent with the objectives presented in the Site 

Assessment and Remedial Action Plan. The Site Assessment and Remedial Action Plan 

establishes the project organization, responsibilities, and authority for the participating 

organizations. 

1.2 Scope 
The scope of the remedial action focuses exclusively on the excavation, containerization, and 

disposal of the soil disposal mound at the Project Chariot site; the performance of a 

radiological survey of the test plot areas; and the sampling and analysis of surface water and 

sediment of Snowbank Creek. The soil disposal mound is located approximately 1.2 

kilometers (km) (0.75 miles [mi]) north of the original Project Chariot base camp. Based on 

measurements taken of the mound's dimensions in June 1993, the estimated volume of soil, 

including up to 1.2 meters (m) (4 feet [ft]) of clean overburden, ranges from 220 cubic meters 

(m3) (290 cubic yards [yd3]) to 500 m3 (650 yd3). 

A mound dimension of 18 m (57 ft) in width by 17 m (56 ft) in length with a 1.7-m (5.5-ft) 

height will be used for the soil volume estimate for the entire mound, including "clean" 



overburden. The north face of the mound has a very gentle slope downward towards the 

north. The south face of the mound is much steeper and slopes toward the south. Willows 

were observed all around the mound, except for the peak. The ephemeral pond is located to 

the south of the mound by several feet. The areas downgradient from the mound was 

marshy. 

The historical photographs taken in 1962 during the tracer study illustrate the phased 

formation of the soil disposal mound and served as a basis to document assumptions of the 

volume of soil generated by the tracer study. These assumptions have been confirmed during 

the DOE-conducted interviews with the individuals who performed the study and who were 

present during the formation of the soil disposal mound. The tracer-study-generated soil was 

emptied from 55-gallon drums directly onto the native soil and the wooden boards and 

polyethylene sheeting were placed with this soil. Based on the review and evaluation of the 

historical photographs, the area dimensions occupied by this soil is estimated to be 

approximately 12 m (40 ft) in width, 12 m (40 ft) in length, and up to 0.46 m (1.5 ft) in 

depth. This dimension of the tracer-study soil pile will result in approximately 45 m3 

(1,600 cubic feet [ft?]) of tracer-study-generated soil. The in-place soil density at the project 

site, as published by the U.S. Geological Survey (USGS) Environment of the Cape Thompson 

Region, Alaska (Wilimovsky and Wolfe, 1966) is 1.98 grams per cubic centimeter (g/cm3) 

(124.8 pounds per cubic foot [lb/ft3]). Thus, the estimated weight of the soil to be excavated 

for disposal is 90 metric tons (100 tons). Using an engineering-estimated bulking factor of 30 

percent for the site soil after excavation, the estimated volume of soil to be containerized and 

disposed is approximately 60 m3 (2,100 f?). 

The site assessment and remedial action consists of eight phases: 

Phase I -- Sampling and Analysis of the soil mound for waste disposal classification. 
The analysis results will be utilized to determine both transportation and 
disposal requirements. 

Phase I .  -- Soil Excavation and Containerization. Predecessor activities will include 
the mobilization of project equipment, materials and personnel to the site; 
the establishment of the base camp; and the completion of site preparation 
activities. The soil mound will be excavated utilizing heavy equipment 
and containerized in Department of Transportation (DOT)-approved B-25 
Low Specific Activity (LSA) containers. During the excavation activity, 



an on-site laboratory equipped with portable radiological instruments will 
be utilized to field-screen soil samples and to certify decontamination 
efforts. Upon receipt of ADEC approval of final closure, equipment will 
be decontaminated and site operations will be demobilized from the site. 

Phase ID -- Post-Excavation Sampling and Analysis. Post-excavation soil samples 
will be collected from the base and sides of the excavation for laboratory 
analysis to c o d i i  attainment of the established clean-up level. This 
activity will coincide with the excavation operation. In the event that the 
laboratory results indicate that additional soil removal is required, the area 
of concern will undergo supplemental excavation and sampling. Upon 
achieving the clean-up level and ADEC on-site approval of final closure, 
the excavated area will be restored to natural grade utilizing on-site soils 
excavated from the top of the mound. 

Phase IV -- Transportation and Disposal. The containerized soil will be transported in 
accordance with DOT regulations and disposed of at a federally permitted 
facility. 

Phase V -- Radiological Survey. A radiological survey of the test plot areas will be 
performed to verify that the radioisotopes utilized in the tracer study have 
been removed. In the event that the survey results indicate that the 
radioisotopes remain above the established clean-up level, the soil within 
the area will be manually excavated and containerized for disposal. The 
area will undergo subsequent surveying to verify attainment with the 
clean-up level. 

Phase VI -- Surface Water and Sediment Sampling. The surface water and sediment 
of Snowbank Creek will be sampled and analyzed at an off-site laboratory 
to assess any potential transport of radioisotopes from the tracer study. 

Phase VII -- Biota Sampling. Selected flora and fauna of the Ogotoruk and Kisimilok 

Valleys will be collected and analyzed for radionuclides by an off-site 

laboratory. Samples of lichens, sedges, and shrub species will be 

obtained from several locations in the Ogotoruk valley that were 

previously studied. Additional sites will be sampled to evaluate the 

migration of radionuclides from the tracer study mound into soils and 

vegetation near snowbank creek and at a control site (reference) in 

Kisimilok valley. 



Phase VIII -- Background. An aerial surface survey and soil sampling will be 

conducted to establish naturally occurring levels of radionuclides for the 

undisturbed areas of the Ogotoruk Valley. This will allow for a 

distinction to be made between "clean" overburden soils and those which 

may require removal to a licensed facility. 

1.3 Site and Location Description 
The Project Chariot Site is in the Cape Thompson region, north of the Arctic Circle in 

northwestern Alaska, between latitudes 66"45'N and 69"007N (Figure 1-1). This region is 

bounded on the west by the Chukchi Sea and extends east to longitude 162"007W. Its 

physiographic province distribution is 60 percent in the Arctic Foothills Province, 35 percent 

in the Arctic Mountains Province, and 5 percent in the Western Alaska Province. The 

principal population centers are Point Hope, Kivalina, Noatak, Kotzebue, and Lisburne. 

The Project Chariot Site is at the mouth of the Ogotoruk Creek, latitude 68'06'N and 

longitude 165'46'W (Figure 1-2). Extreme weather conditions limit access to the site in the 

winter. The Chukchi Sea is not deep enough to permit the safe operation of deep-draft ships 

within 1.6 km (1 mi) off-shore near the site. 

The Project Chariot Site has three gravei airstrips: a 137-m (45042) strip with an azimuth 

heading of 190°, a 305-m (1,000-ft) strip with a heading of 305O, and a 670-m (2,200-ft) strip 

with a heading of 335". The 137-m (4504) and 305-m (1,000-ft) landing strips are adjacent 

to the Chariot camp on the west bank of Ogotoruk Creek. The 670-m (2,200-ft) strip, at 

which larger aircraft can land and take off, is east of Ogotoruk Creek and about 900 m 

(3,000 ft) from camp. This runway is rutted and requires grading before it can be used 

safely. 

1.4 Policy Statement 
Department of Energy (DOE) policy mandates a safe and healthful work environment for all 

workers. DOE considers no phase of operations or administration to be of greater importance 

than injury and illness prevention. Safety takes precedence over expediency or shortcuts. 
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DOE believes every accident and every injury is preventable. We will take every reasonable 

step to reduce the possibility of injury, illness, or accident. 

This Site-Specific Health and Safety Plan (SSHASP) prescribes the procedures that must be 

followed during the site assessment, remedial action and related activities at the Project 

Chariot Site. Operational changes to this Plan, which could affect the health or safety of 

personnel, the public, or the environment, will not be made without the prior approval of the 

DOE and IT Project Managers and the Site Health and Safety (H&S) Officer. 

The provisions of this plan are mandatory for all personnel assigned to the project. All 

visitors, oversight personnel, journalists, and others at the work site are also required to abide 

by the requirements of this plan. 

1.5 References 
This SSHASP complies with applicable Occupational Safety and Health Administration 

(OSHA), U. S. Environmental Protection Agency (EPA), and U.S. Department of Energy 

(DOE) regulations. This plan follows the guidelines established in the following: 

Relevant U.S. DOE Orders. 

Standard Operating Safety Guides, EPA, July 5, 1988. 

Occupational Safety and Health Guidance Manual for Hazardous Waste Site Activities, 
National Institute of Occupational Safety and Health, pp. 86-1 16. 

Code of Federal Regulations (C.F.R.), Title 29, Part 1910.120, U.S. Department of Labor 
OSHA. 

Code of Federal Regulations (C.F.R.), Title 29, Part 1926, U.S. Department of Labor, 
Construction. 

Hypothemzia and Cold Stress, LLoyd, E. L., 1986. 

Hypothennia: the Facts, Collins, K. J., 1983. 

Threshold Limit Values for Chemical Substances and Physical Agents and Biological 
Exposure Indices, American Conference of Governmental Industrial Hygienists, 199 1 - 1992. 



Helfer, I. and K. Miller, 1988, "Calibration Factors for Ge Detectors Used for Field 
Spectrometry," Health Physics Journal of the Health Physics Society, Vol. 55, No. 1 (July), 
pp. 15-29. 



Responsibilities 

2.1 A11 Personnel 
All personnel at the Project Chariot Site are responsible for the safety and health of 

themselves and their coworkers; for completing tasks in a safe manner; and reporting any 

unsafe acts or conditions to their Supervisor and/or the Site Superintendent. All personnel are 

responsible for continuous adherence to these H&S procedures during the performance of 

their work. No person may work in a manner that conflicts with the letter or the intent of the 

safety, health, and environmental precautions expressed in these procedures. All on-site 

personnel will be trained in accordance with 29 C.F.R. 1910.120 and this document. 

2.2 DOE Project Director 
The DOE Project Director is responsible for press, regulatory, and public interface on the 

Project Chariot Site, including the authorization of visitors on the site, either in the base camp 

or the operational locations. 

2.3 IT Project Manager 
The IT Project Manager is ultimately responsible for ensuring that all project activities are 

completed in accordance with requirements set forth in this plan, and general safe operating 

practices. The IT Project Manager must perform at least one on-site safety review during the 

project. The IT Project Manager is responsible for ensuring all near misses, accidents and 

incidents on the project are reported and thoroughly investigated. The IT Project Manager 

must approve in writing any addenda or modifications to this SSHASP. 

2.4 DOE Project Manager 
The DOE Project Manager will provide oversight of the implementation of this SSHASP, and 

immediately notify the IT Project Manager of any deficiencies noted. Additionally, the DOE 

Project Manager must approve in writing any addenda or modifications to this SSHASP. 

2.5 Site Superintendent 
The Site Superintendent will be responsible for field application of this SSHASP. This will 

include communicating site requirements to all on-site project personnel in consultation with 

the Program H&S Officer. The Site Superintendent will be responsible for informing the Site 



H&S Officer and the IT Project Manager of any changes in the work plan, so that those 

changes may be properly addressed. Other responsibilities include: 

Stopping work, as required, to ensure personal safety and protection of property, or where 
life or property-threatening noncompliance with safety requirements are found. Any stop 
work order must be reported immediately to the IT and DOE Project Managers. 

Notifying local public emergency officers of the nature of the site operations, and posting 
of their telephone numbers (or other contact information) in an appropriate location. 

2.6 Site Health and Safety Officer 
The Site H&S Officer provides on-site H&S support to the Site Superintendent for monitoring 

health risks and hazards, regulatory information, and other relevant site information. The Site 

Superintendent retains responsibility for the safe operation of the project, but should actively 

seek the assistance and advice of the Site H&S Officer in H&S matters. 

The responsibilities of the Site H&S Officer include preparation and modification of this 

SSHASP. Any changes to the SSHASP must be approved by the Site H&S Officer. The Site 

H&S Officer will advise IT and DOE Project Managers on health and safety issues and 

establish and oversee the project air and personnel monitoring programs. The Site H&S 

Officer is the designated regulatory contact on matters related to occupational H&S. Other 

responsibilities include: 

Enforcing the requirements of the SSHASP, including performing daily safety inspections 
of the work site. 

Evaluating the effectiveness of the SSHASP. This includes performing daily safety 
inspections of the work site. 

Stopping work, as required, to ensure personal safety and protection of property, or where 
life or property-threatening noncompliance with safety requirements is found. Any stop 
work order issued must be reported at once to the DOE and IT Project Managers. 

Observing on-site project personnel for signs of stress, illness, or injury. 

2.7 Site Health Physics Technician 
The Site Health Physics Technician provides on-site health physics support to the Site H&S 

Officer for radiologic monitoring of personnel, identifying radiologic health risks and hazards, 



providing regulatory information related to health physics matters. The Site Superintendent 

retains responsibility for the safe operation of the project, but should actively seek the 

assistance and advice of the Health Physics Technician in health physics matters. Other 

responsibilities include: 

Evaluating the effectiveness of the health physics program, including monitoring, 
administrative controls, and decontamination. 

Stopping work, as required, to ensure personnel safety and protection of property, or where 
life or property-threatening noncompliance with safety requirements are found. 

Operating and maintaining radiation monitoring instruments, and performing radiation 
monitoring activities for sample shipment, and equipment and personnel clearance. 

2.8 Subcontractors 
On-site subcontractors and their personnel are responsible for understanding and complying 

with all site requirements. Local citizens hired to provide support services (e.g., bear guards) 

are considered to be subcontractors for the purposes of this SSHASP. Subcontractors are 

required to follow the guidelines established in IT'S Safety Rules for Contractors, which is 

provided when contracted for work, and this SSHASP. 

2.9 On-Site Personnel and Visitors 
All on-site personnel are required to read this SSHASP, and acknowledge their understanding 

and compliance with it. All site project personnel are expected to abide by the requirements 

of the plan and cooperate with site supervision in ensuring a safe and healthful work site. 

Site personnel are required to immediately report any of the following to the Site H&S 

Officer: 

Accidents and injuries, no matter how minor 
Any unsafe or malfunctioning equipment 
Any unsafe conditions or acts 
Any changes in site conditions, which may affect the safety or health of project personnel 
Use of prescription or non-prescription drugs or medications. 

No alcoholic beverages, marijuana, or illegal drugs are permitted in the camp or anywhere on 

the Project Chariot Site at any time. Possession or consumption of alcoholic beverages, 

marijuana or illegal drugs is cause for immediate dismissal from the site. 
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3.0 Job Hazard Analysis 

Scope of Work 
The scope of the Project Chariot site assessment and remedial action focusses exclusively on 

the removal of the soil disposal mound at the site; the performance of a radiological survey of 

the test plot areas; the sampling and analysis of surface water and sediment of Snowbank and 

Ogotoruk Creeks; and collection of biota samples in and around the Ogotoruk Valley. 

Operations will consist of: 

Sampling and analysis of the mound soil for waste stream classification 

Concurrent sampling and analysis of surface water and sediment for radiologic constituents 

Soil excavation and containerization 

Post-excavation sampling and analysis 

Transportation and disposal of excavated materials 

Collection of plant and animal specimens in and around the Ogotoruk Valley including 
birds, mammals, and a variety of plant species. 

The Base Camp is excluded from consideration as a regulated area under the scope of Title 

29 of the Code of Federal Regulations, Part 1910, Section 120, Hazardous Waste Operations 

and Emergency Response (29 C.F.R. 1910.120 or HAZWOPER) or this remediation and 

sampling operation. All potentially contaminated personnel or equipment must be 

decontaminated prior to exit from the contamination Reduction Zone (CRZ) or entry into the 

Base Camp area for personnel not included in remediation operations (see Section 7). 

The following sections present a description of the various hazards that may be encountered 

on the Project Chariot Site. Section 4.0, Hazard Control Program, presents the various 

protective measures to be used to mitigate these hazards. 

3.1 Physical Hazards 
The primary physical hazards for this project are associated with the use of earth-moving 

equipment and supporting vehicles. Physical hazards specific to these operations are outlined 

below. 



3.1.1 Motor Vehicle Operations 
All-terrain vehicles (ATVs) will be used for transportation at the site. Each ATV operator 

will receive training in the safe operation of the vehicle at the start of project operations. 

Additionally, no more than one passenger, in addition to the driver, will be permitted on a 

single ATV. 

3.1.2 Heavy Equipment Operations 
A backhoe, front-end loader and other heavy equipment will be used on this site. These 

pieces of machinery present hazards to site workers due to the limited visibility of the 

operator, noise, and confined area of operations. All such vehicles shall: 

be equipped with back-up alarms 

be equipped with a fire extinguisher 

be assisted by a spotter with radio or hand-signal communication with the operator 

be inspected daily before operations commence for proper operation, safety equipment, and 
loose connections. The daily inspection shall be observed by the Site H&S Officer, and 
recorded in the field activity daily log. 

3.1.3 Heat Stress 
Heat stress is not expected to present a hazard at this location. 

3.1.4 Cold Stress 
Cold and/or wet environmental conditions can place workers at risk of a cold-related illness. 

Hypotherrnia can occur whenever temperatures are below 7.2 degrees Celsius ("C) (45 degrees 

Fahrenheit rF]), and is most common during wet and windy conditions, with temperatures 

between 4 and -1°C (40 and 30°F). The principal cause of hypotherrnia in these conditions is 

loss of insulating properties of clothing due to moisture, coupled with heat loss due to wind 

and evaporation of moisture on the skin. 

Frostbite, the other illness associated with cold exposure, is the freezing of body tissue, which 

ranges from superficial freezing of surface skin layers to deep freezing of underlying tissue. 

Frostbite will only occur when ambient temperatures are below 0°C (32°F). The risk of 

frostbite increases as the temperature drops and wind speed increases. 



The specific procedures, limits of operation, and controls to be used by the Site H&S Officer 

for management of cold stress are discussed in detail in the American Conference of 

Governmental Industrial Hygienists (ACGM) publication Threshold Limit Values (TLV) for 

Chemical and Physical Agents and Biological Exposure Indices, current edition. The actual 

air temperature and wind speed will be monitored on site and will be applied to field 

operations at the Project Chariot Site. Personal protective equipment (PPE) and 

administrative controls will be modified in accordance with the ACGM recommendations. 

3.1.5 Hazardous Materials 
No in situ chemical hazards are anticipated on this site. 

3.1.6 Radiological Hazards 
Based on reported materials used in the Project Chariot tracer study, the following radioactive 

contaminants potentially exist at the site: 

Cesium- 137 

Sedan fallout, the radionuclides that may remain are principally Cesium- 137, with minor 
trace amounts of Strontium-90, Cobalt-60, Europium-152, Europium-155, Plutonium-239, 
and Americium-241. See Appendix C of the Site Assessment and Remedial Action Plan 
for a more thorough discussion of the radionuclides found in the Sedan fallout. 

The types of radiation that may be encountered during site operations are: 

Alpha 
Beta 
Gamma. 

The potential types of hazards from these radiations are both external and internal. Alpha 

particles represent an internal hazard only, while the beta and gamma radiations may present 

both an external and internal hazard. Internal hazards are avoided by personal hygiene 

techniques, preventing ingestion by not eating, smoking, and drinking in potentially hazardous 

areas, and wearing respiratory protection when airborne levels exceed minimum 

concentrations. External hazards from either beta or gamma radiation can be minimized by 

reducing time in exposure areas or by maintaining distance from the source of exposure. 

Shielding may be employed to further reduce exposure. Beta shielding may be accomplished 



using several layers of clothing, gloves, and goggles. Gamma shielding usually requires a 

dense material such as lead or concrete. 

The basic protective measures to be implemented when working near or handling 

radioactively contaminated materials are: 

Time 
Distance 
Shielding 
Protective clothing 
Personal Hygiene. 

Supervisors can limit the time of each individual exposure to prevent overexposure to 

radiation during work shifts and for the entire project. For each twofold increase in distance 

from the source, exposure decreases by as much as a factor of four. Shielding materials such 

as plastic for beta radiation and lead or concrete for gamma radiation may be used to further 

reduce exposure. Shielding for beta radiation may also be accomplished with protective 

clothing, gloves, and safety goggles or glasses. 

3.2 Isolation 
Some sample collection activities will take place away from the majority of site operations in 

Ogotoruk Valley and adjoining areas. Workers in these remote areas must be accompanied 

by a bear guard, and must maintain radio communication with the base camp. Additionally, 

each group leaving the Ogotoruk Valley or going to remote areas of the valley, must report to 

the base camp administrator their location, activities, and estimated time of return prior to 

their departure. They must also report their return to the base camp administrator. 

3.3 Noise 
Noise exposure at or above the OSHA action level of 85 decibels [dBA] is likely during 

heavy equipment operations. Exposure to noise levels in excess of 90 dBA, the OSHA 

permissible exposure limit (PEL) for noise, is possible. A hearing conservation program is 

required for this project. 

Exposure to noise over the OSHA action level can cause temporary impairment of hearing; 

prolonged and repeated exposure can cause permanent damage to hearing. The risk and 



severity of hearing loss increases with the intensity and duration of exposure to noise. In 
addition to damaging hearing, noise can impair voice communication, thereby increasing the 

risk of accidents on site. Therefore, hearing protection will be required if noise levels exceed 

85 dBA for any worker on the site. 

3.4 Biological Hazards 
The primary biological hazards on the site are expected to be the possible presence of the 

grizzly bear (Ursus arctos) or polar bear (Thalarctos maritimus), and various small mammals 

which may carry rabies and/or attract bears. Other animals that may be found in the area, 

musk oxen and caribou, are not expected to present a hazard to site personnel. 

3.5 Aircraft Operations 
Aircraft may be used in personnel and/or equipment transportation on this project. All 

appropriate Federal Aviation Administration (FAA), U.S. Department of Transportation 

(DOT), and DOE safety regulations will be used to assure safe operation of aircraft. 
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4.0 Hazard Control Program 

In response to the job hazards identified in Section 3.0, the following work practices will be 

observed during all site activities. 

4.1 General Practices 
At least one copy of this SSHASP shall be available at the project site, in a location 
readily available to all personnel. 

Potentially contaminated protective equipment, such as gloves and boots, shall not be 
removed from the regulated area until it has been cleaned or properly packaged and labeled 
and surveyed for radiologic contamination. 

Removal of contaminated soil from protective clothing or equipment by blowing, shaking, 
or any other means that disperse contaminants into the air is prohibited. 

No food or beverages shall be present or consumed in the Exclusion Zone (EZ). 

No smoking in indoor areas. 

No tobacco products shall be present or used in the EZ or CRZ. 

Feeding, touching, or otherwise molesting animals is strictly prohibited. 

Cosmetics shall not be applied within the EZ, or CRZ. 

Potentially contaminated materials shall be stored in tightly closed containers, in 
well-ventilated areas. 

Containers shall be moved only with the proper equipment, and shall be secured to prevent 
dropping or loss of control during transport. 

Emergency equipment, including an eye wash station, first aid kit, and fire extinguisher, 
will be located outside storage areas in readily accessible locations that will remain 
minimally contaminated in an emergency. 

All areas that have been determined as uncontaminated inside the EZ or CRZ will be 
clearly marked as such. No personnel or equipment shall be in these areas until they have 
been decontaminated. 

Good housekeeping shall be maintained at all times. 



Visitors to the site must abide by the following: 

- All visitors will be instructed to stay outside the contaminated area (Exclusion and 
Contamination Reduction zones during the extent of their stay. Visitors shall be 
cautioned to avoid contact with animals and contaminated or suspected contaminated 
surfaces, equipment or areas. For the protection of site visitors, a visitor observation 
area will be identified and demarcated, which will provide an unobstructed view of the 
soil excavation operations. 

Visitors requesting to observe work conducted in the EZ must provide and wear 
appropriate PPE, as well as produce evidence of at least 24 hours of training as 
specified in 29 C.F.R. 1910.120(e), current refresher training, and current participation in 
a medical monitoring program compliant with 29 C.F.R. 1910.120 (f) prior to entry into 
that zone. If respiratory protective devices are necessary, visitors who wish to enter the 
EZ must produce evidence that they have had a complete physical examination, 
respirator training, and have been fit tested for a respirator within the past 12 months, 
and provide their own respiratory protective equipment. 

- Visitor inspection of the contaminated area shall be at the discretion of the Site 
Superintendent. 

Portable radios will be provided to site personnel, selected by the Site Superintendent, for 
routine and emergency communications among excavation, sampling, and support 
personnel. AIl transmissions will be kept clear and concise; jokes, profanity or other 
verbal horseplay are not permitted. 

4.1.1 Buddy System 
All operations personnel on site shall use the buddy system (working in pairs or teams). If 

protective equipment or noise levels impair communications, then prearranged hand signals 

shall be used for communication. Visual contact shall be maintained between crew 

members at all times, and crew members must observe each other for signs of stress. 

Indication of adverse effects include, but are not limited to: 

- Changes in complexion and skin coloration 
- Changes in coordination 
- Changes in demeanor 
- Changes in speech pattern. 

No personnel will work on site if they are not within line of sight of another team member. 



4.2 General Equipment Operation Practices 
Fire fighting equipment must not be tampered with and must not be removed for other than 
the intended fire-fighting purposes or for servicing. 

If lubrication fittings are not accessible with guards in place, machinery should be stopped, 
and the motor turned off for oil and greasing. 

Rigging and equipment for material handling must be checked prior to use on each shift 
and as often as necessary to ensure it is safe. Defective rigging shall be removed from 
service. 

Work areas should not be obstructed. 

4.2.1 Equipment Decontamination 
High-pressure steam washers will be used for heavy equipment decontamination. These 

operations present slipping hazards on wet plastic, the danger of burnsfrom the hot steam, 

splash hazards, and the danger of physical trauma from the high-pressure steam spray. 

Decontamination personnel will be provided with water resistant coveralls or rain suit, safety 

glasses, nitrile over latex or polyvinyl Chloride (PVC) gloves, and an acetate face shield 

during decontamination operations (see SOP-CHR-04, Field Decontamination). 

4.2.2 Transportation Operations 
The basket or forks of heavy equipment must not be raised until the equipment has been 
cleared by the spotter of other personnel and obstructions. 

Soil containers should not be picked up suddenly, rather they should be lifted with a 
steady, constant force. 

The brakes, backup alarm, and lights of heavy equipment should be tested by each operator 
when he comes on shift to determine whether they are in good order. The entire machine 
should be thoroughly inspected by a competent individual each week, and the results 
documented on a Field Activity Daily Log (FADL). 

Workers should never stand near (within 4.6 m [15 ft] of) the equipment when any lifting, 
digging, or transportation operation is in progress. 

4.2.3 Riding Equipment 
Under no circumstances will personnel be permitted to ride the bucket or forks, nor will 

earth-moving or container handling equipment be used as a personnel carrier. 



4.2.4 Container Handling 
Workers are not permitted on top of the load during loading, unloading, or transferring of 
soil containers. 

Soil containers should be inspected for structural integrity before transport, whether ffled, 
partially filled, or empty. 

All containers should be labeled as to contents as soon as possible or at the end of each 
shift. 

All personnel are to remain clear of soil containers when the containers are being handled. 

Gloves must be worn when manually cleaning, sampling, or otherwise working on the soil 
containers. 

4.3 Aircraft Operations 
Both fixed wing and rotorcraft may be used on the Project Chariot Site. A radio base-station 

capable of communicating with aircraft will be stationed on the site to provide meteorological 

and physical information to approaching aircraft. A wind sock and a meteorological station 

equipped to monitor wind speed, direction and air temperature will be placed on the site to 

assist in the safe operation of aircraft. The site will also be equipped with a strobe light to 

assist in the location of the site from the air. 

4.3.1 Helicopters 
Helicopter cranes, if used on this site, will be expected to comply with any applicable 

regulations of the FAA. Prior to each day's operation, a briefing will be conducted that sets 

forth the plan of operation for the pilot and ground personnel. Additionally, a specific 

landing area will be identified and marked with a large cross at the beginning of site 

operations. The following specific requirements apply to helicopter operations: 

Loads shall be properly slung. Tag lines shall be of a length that will not permit their 
being drawn up into the rotors. Pressed sleeve, swedged eyes, or equivalent means shall 
be used for all freely suspended loads to prevent hand splices from spinning open or cable 
clamps from loosening. 

All electrically operated cargo hooks shall have the electrical activating device so designed 
and installed as to prevent inadvertent operation. In addition, these cargo hooks shall be 
equipped with an emergency mechanical control for releasing the load. The site 
Superintendent shall ensure that the hooks are tested prior to each day's operation by a 



competent person to determine that the release functions properly, both electrically and 
mechanically. 

PPE shall be provided and used by employees receiving the load. PPE shall consist of 
safety glasses, hearing protection, and hardhats secured by chinstraps. Loose-fitting 
clothing likely to flap in rotor downwash, and thus be snagged on the hoist line, may not 
be worn. 

All loose gear within 30 m (100 ft) of the place of lifting the load or depositing the load, 
or within all other areas susceptible to rotor downwash, shall be secured or removed. 
Good housekeeping shall be maintained in all helicopter loading and unloading areas. 

The size and weight of loads and the manner in which loads are connected to the 
helicopter shall be checked. A lift may be aborted if the helicopter operator believes the 
lift cannot be made safely. 

When employees perform work under hovering craft, a safe means of access shall be 
provided for employees to reach the hoist line hook and engage or disengage cargo slings. 
Employees may not be permitted to perform work under hovering craft except when 
necessary to hook or unhook loads. 

Static charge on the suspended load shall be dissipated with a grounding device before 
ground personnel touch the suspended load, unless adequate protective rubber gloves are 
being worn by all ground personnel who may be required to touch the suspended load. 

The weight of an external load shall not exceed the helicopter manufacturer's rating. 

Hoist wires or other gear, except for pulling lines or conductors that are allowed to "pay 
out" from a container or roll off a reel, shall not be attached to any fixed ground structure, 
or allowed to foul on any fixed structure. 

Ground personnel shall be instructed and the Site Superintendent shall ensure that when 
visibility is reduced by snow or other conditions, they shall exercise special caution to keep 
clear of main and stabilizing rotors. Precautions shall also be taken by the Site 
Superintendent to eliminate, as far as practical, the snow or other conditions reducing the 
visibility. 

The Site Superintendent shall instruct the aircrew and ground personnel on the signal 
systems to be used, and shall review the system with the employees in advance of hoisting 
the load. This applies to both radio and hand signal systems. 

No employee shall be permitted to approach within 15 m (50 ft) of the helicopter when the 
rotor blades are turning, unless his work duties require his presence in that area. 



The Site Superintendent shall instruct personnel and shall ensure that whenever 
approaching or leaving a helicopter that has its blades rotating, all personnel shall remain 
in full view of the pilot and keep in a crouched position. No personnel shall be permitted 
to work in the area from the cockpit or cabin rearward while blades are rotating, unless 
authorized by the helicopter operator to work there. 

Sufficient ground personnel shall be provided to ensure that helicopter loading and 
unloading operations can be performed safely. 

There will be constant reliable communication between the pilot and a designated member 
of the ground crew who acts as a signalman during the period of loading and unloading. 
The signalman shall be clearly distinguishable from other ground personnel. 

Open fires shall not be permitted in areas where they could be spread by the rotor 
downwash. 

4.4 Cold IIlness Prevention 

4.4.1 Cold Stress 
Most cold-related worker fatalities have resulted from failure to escape low environmental air 

temperatures, or from immersion in low temperature water. The single most important aspect 

of life-threatening hypotherrnia is a reduction in the core temperature of the body. 

Site workers should be protected from exposure to cold so that the core temperature does not 

fall below 36.0°C (96.gOV. Lower body temperatures will very likely result in reduced 

mental alertness, reduction in rational decision making, or loss of consciousness with the 

threat of fatal consequences. To prevent such occurrence, the following measures will be 

implemented: 

Site workers shall wear warm clothing (e.g., mittens, heavy socks, and thermal underwear) 
when working below 7.2"C (45°F). Protective clothing, such as TyvekB, Polyvinyl chloride 
(PVC) or other disposable coveralls, may be used to shield employees from the wind. 

When the air temperature is below 1.7"C (35°F) additional clothing for warmth will be 
worn by employees in addition to radiological protective clothing, if required, This may 
include: 

- Insulated suits, such as insulated coveralls and whole body thermal underwear 
- Wool socks over polypropylene socks to keep moisture off the feet 
- Insulated gloves 



- Insulated head cover, such as a knit cap 
- Insulated parka, with hood and wind and water resistant outer layer 
- Insulated pants, with wind and water resistant outer layer 
- Insulated safety boots. 

At air temperatures below 1.7"C (35"F), the following work practices must be 
implemented: 

- If the clothing of a site worker might become wet on the job site, the outer layer of 
clothing must be water impermeable. 

- If a site worker's underclothing becomes wet in any way, the worker must change into 
dry clothing immediately. If the clothing becomes wet from perspiration (and the 
employee is not uncomfortable), the employee may finish the task at hand prior to 
changing into dry clothing. 

- Site workers will be provided with a warm (18°C [65"F] or above) break area. 

- Hot liquids, such as soups or warm, sweet drinks, shall be provided in the break area. 
The intake of coffee and tea should be limited, due to their circulatory and diuretic 
effects. Meals should be taken at 4- to 6-hour intervals to assist in temperature 
regulation. 

- The buddy system shall be practiced at all times on site. Any site worker observed with 
severe shivering shall leave the work area immediately. 

- Site workers should dress in layers, with thinner lighter clothing worn next to the body. 

- Site workers should avoid overdressing when going into warm areas or when performing 
strenuous activities. In addition, work should be planned and executed so as to 
minimize sweating. 

- Employees handling liquids that rapidly evaporate, such as gasoline, diesel fuel, or 
kerosene, shall take special precautions to avoid soaking of gloves and clothing with 
those materials. 

4.4.2 Symptoms of Hypothermia 
Mild Hvpothermia (Core Temperature 35°C r95"W 

Pallor 

Shivering 

Lack of coordination or weakness 

Dulled mental state 



Moderate Hvpothermia (Core temperature 34-30°C r93-86"Fl) 

Pallor 

Reducedlno shivering 

Slow, weak pulse 

Weak breathing ( 4 0  breaths per minute) 

Unconsciousness between 32-30°C (9046°F) core temperature 

Severe Hwothermia (Core temperature <30°C [<86"Fl) 

Unconsciousness 

Skin very cold to touch 

Extreme pallor 

Generalized rigidity of limbs, neck 

Slow or no pulse 

Blue patches of skin 

Puffy appearance of skin 

Minimal breathing 

Treatment varies for hypothermic patients. Application of warm blankets and immediate 

medical treatment is critical to the survival of the victim. Any signs of hypotherrnia should 

be treated as a medical emergency. 

4.4.2.1 Frostbite 
Frostbite is characterized by waxy, fm skin, usually of the extremities (e.g., nose, cheeks, 

and ears). As the tissues are actually frozen (varying in degree from frostnip to frostbite), 

rubbing of the affected tissue is not recommended. Immediate medical treatment is necessary; 

severe frostbite can lead to complications including gangrene, amputation, or even death. 

4.5 Hearing Conservation 
All on site personnel shall wear hearing protection, with a Noise Reduction Rating (NRR) of 

at least 20, when noise levels exceed 85 dBA. All site personnel who may be exposed to 

noise shall also receive baseline and annual audiograms and training as to the causes and 

prevention of hearing loss. Noise monitoring is discussed in Chapter 8. 



Whenever possible, equipment that does not generate excessive noise levels will be selected 

for this project. If the use of noisy equipment is unavoidable, barriers or increased distance 

will be used wherever possible to minimize worker exposure to noise. 

4.6 Chemical Hazards 
While no chemical hazards are anticipated in the environment, sample preservatives, such as 

nitric acid and fuels such as gasoline, diesel, or kerosene, will be brought to Cape Thompson 

to supply site operations. Material Safety Data Sheets for these materials are presented in 

Attachment A. All sample containers will be handled carefully during sample collection to 

avoid contact with acid preservative. Additionally, safety glasses, and latex, PVC or outer 

nitrile gloves will be worn during sample collection and handling activities. Exposure to 

nitric acid will result in itching or burning sensations of the skin, and/or irritation or burning 

of the eyes or mucus membranes. Affected areas must be flooded with water for at least 15 

minutes, and medical assistance sought if necessary. 

Fuel materials, such as diesel, gasoline, or kerosene, exhibit narcotic effects when inhaled, are 

very flammable, and their high volatility (in the cases of gasoline and kerosene) may cause 

cold injury to exposed skin due to rapid evaporation. Defatting of the skin may also result 

from prolonged exposure. Personnel must exercise great care when handling these materials 

to identify and extinguish or remove all ignition sources, provide adequate ventilation, and 

avoid skin contact when handling these fuels. These materials may cause lightheadedness, 

irritation of the eyes, or irritation of the skin when contacted. If exposed, the victim should 

be removed to fresh air, affected areas flushed with water (for at least 15 minutes if the eyes 

have been splashed), and medical assistance summoned at once. 

4.7 Biological Hazards 
One person will be assigned duty for bear guard at the base camp during all site operations 

and a guard will accompany personnel performing biota, sediment and surface water 

sampling, and radiological surveys. An unloaded weapon will be kept in the CRZ, to be 

loaded only if a bear is sighted in the area. Any nonlocal personnel acting as bear guards are 

required to complete an accredited firearms safety course prior to arrival at the site. A 

certificate or other evidence of successful completion will be kept on site. 



All possible measures will be taken to avoid disturbing or interfering with bears in the area. 

Site operations will be suspended, and all personnel moved to shelter if a bear is observed in 

the immediate area of the site operations. The bear guards will destroy bears only if the 

animals present an immediate threat to site personnel. Avoidance of  contact with the animals 

will be the standing ~o l i cy  for all operations. I f  an attack does occur to an unarmed 

individual, the attacked person should drop to the ground in a fetal position, protecting the 

head area with the arms, and attempt to remain motionless. Do not attempt to outrun the 

attacking bear. 

Another hazard is the possible presence of small mammals (e-g., foxes and squirrels) on site. 

Any feeding, molesting or other contact with these animals is expressly prohibited. In 

addition to the possibility the animals may be infected with rabies, attracting the animals by 

feeding them may also attract bears. All food, garbage, or scraps must be protected from 

both bears and small mammals at all times. Policing of the camp area will be monitored by 

the Site H&S Officer. 

4.8 Sanitation 
The following rules apply for all project field operations: 

4.8.1 Potable Water 
An adequate supply of potable water will be provided at the work site. 

Portable containers used to dispense drinking water shall be capable of being tightly 
closed, and shall be equipped with a tap dispenser. Water shall not be drunk directly from 
the container. 

Containers used for drinking water shall be clearly marked and not used for any other 
purpose. 

Disposable cups will be supplied; both a sanitary container for unused cups and a 
receptacle for disposing of used cups shall be provided. 

4.8.2 Nonpotable Water 
Outlets for nonpotable water shall be identified to clearly indicate that the water is unsafe 
and is not to be used for drinking, washing, or cooking purposes. 



There shall be no cross connection (open or potential) between potable and Nonpotable 
water systems 

Nonpotable and potable water systems shall be separately located to minimize confusion 
and cross contamination. 

4.8.3 Toilet Facilities 
Toilet facilities shall be available for employees as follows: 

Table 4-1 
Toilet Facilities 

4.8.4 Trash Collection 
Trash collected from the CRZ will be separated from other waste and disposed in soil 

disposal containers. Trash collected in the support zone, break area(s), and camp will be 

disposed of as domestic waste. Labeled trash receptacles will be set up in the CRZ and in the 

support zone. Trash that may contain food or kitchen waste will be segregated from other 

trash and collected at a distance from the camp or work area. Such trash will be 

containerized to reduce the possibility of disturbance by bears. All domestic waste will be 

incinerated on site daily by the camp service contractor. 

Number of Employees 

20 or fewer 

More than 20, fewer than 200 

4.9 Firearms 
Firearms will be present on site for the following purposes: 

Minimum Number of Facilities 

One 

One toilet seat and one urinal per 
40 employees 

Bear protection 
Avian specimen collection 

* Small mammal specimen collection. 

Provision of bear guards is strictly for the protection of site personnel in extreme 

circumstances. Hunting and target shooting, for any reason, is specifically prohibited on or 

around the site. No firearms other than those required for the above purposes are permitted 



on the site. All f i r e m s  shall be unloaded, and the ammunition stored in a separate location 

from the firearm and under the care of the Site H&S Officer, when not directly guarding site 

personnel. The Site H&S Officer shall verify, and so note in the field log, the transfer of 

ammunition, and any expenditure of ammunition, during the course of field operations. Any 

horseplay involving firearms, pointing firearms at any person whether loaded or unloaded, 

shall be cause for ZMMEDUTE dismissal from the site. 

A small caliber handgun (not greater than 0.25 caliber) may be required during mammal 

collections. The gun is to be carried and used only by the senior task leader who is also 

responsible for locking the gun in the project office at night. The gun will not be loaded 

until IMMEDIATELY prior to use and will be unloaded IMMEDIATELY after use. When 

not in use the safety will be engaged and the trigger lock applied. The firearm will not be 

carried at any other time or in any other place, except as needed for use in mammal 

collection. 

A 12 gauge shotgun will be required for avian specimen collection. The shotgun is to be 

carried and used only by the senior task leader, who will be responsible for keeping it 

securely locked away at night in the project office gun cabinet. Because of the noise caused 

by loading the shotgun it may be loaded prior to use. The safety will be engaged at all times 

until immediately prior to use and it will be reengaged immediately following use. The 

firearm will not be loaded during vehicle transport to and from the collection site. 

DISCHARGING THE SHOTGUN FROM ON OR IN THE VEHICLE IS NOT ALLOWED. 

The user will remain aware of what is behind the target to ensure that he does not endanger 

surrounding areas. The firearm will be carried with the muzzle pointed up toward the sky 

and away from the worker or other personnel. All remaining members of the sampling team 

will be required to stay directly behind the task leader during use of the firearm. When two 

or more sampling teams are in operation, each team will verify direction of fire and 

separation of teams via radio with the Site Superintendent and all other teams. No firing is 

permitted if communication cannot be established with other teams on site. When the firearm 

is not in use the trigger lock will be in place. 

The avian specimen collection activity will be coordinated by the Site Superintendent and Site 

H&S Officer to ensure no other activities are being conducted in the collection area, 



specifically down-range in the field of fire. The task leader will provide the Site Supervisor 

and the Site H&S Officer a detailed map of the area identifying for each sampling event the: 

Sampling location(s) 
Field(s) of fire 
Schedule of collection. 

All collection activities will be performed in outward-bound routes from the base camp and 

other site activities. 

A log shall be maintained on site recording each use of the firearm(s), including the name of 

the user, date, time and location of use, number of times discharged and for what purpose, 

and the time removed from locked storage and time returned to locked storage. Each use 

entry in the log shall be countersigned by the Site Superintendent or designee, and shall 

include a count by that individual of the number of cartridges issued to the user, number of 

rounds expended, and number of rounds remaining in the supply. 

At no time are the firearms to be used for any other purpose than sample collection or bear 

protection. Any horseplay involving the firearms, or misrepresentation of their use, in the 

opinion of the IT Project Manager or an accident review board convened by DOE andlor the 

IT Project Manager, shall be considered grounds for termination of the involved IT 

employee(s) or immediate dismissal from the site of any other person. No firearms other than 

those described above are allowed on site at any time; and no automatic or semi-automatic 

firearms are permitted. Possession of a firearm other than those described above, shall be 

grounds for immediate ejection of the involved person(s) from the site, and possible 

subsequent disciplinary action. 

It is the responsibility of the Site Superintendent to assure users of firearms have attended an 

accredited firearm safety course, and proof of such training shall be available on site, or on 

file with the Site H&S Officer. 

Any deviation from the requirements placed upon firearm operation or handling will result 

in the Site Health and Safety Officer immediately shutting down all operations on the site. 



4.10 Bonding and Grounding 
Liquid transfer operations involving fuels and other flammable materials involve potential 

generation of a static spark, which may provide an ignition source. For this reason, all fuel 

containers must be electrically bonded prior to liquid transfer. Bonding will be accomplished 

by the use of copper bonding cables. When transferring flammable liquids, the following 

procedure must be used: 

Assure a paint-free, f m  connection point on the container or equipment being fueled, and 
the fuel supply container 

Connect the bonding cable to the container or equipment being fueled 

Connect the other end of the bonding cable to the fuel source container 

Transfer the fuel or flammable liquid 

Cap or cover both flammable liquid containers 

Remove bonding cable. 



5.0 Personal Protective Equipment 

Based upon the job hazard analysis, it is expected that project personnel will not need 

extensive protective clothing and that the on-site work can be completed in Level D or 

modified Level D protective clothing. If conditions warrant higher levels of protection, site 

work will be suspended until those conditions can be adequately characterized and the 

appropriate protection provided. Level D protection includes: 

Long pants and long-sleeved shirt 

Warm outer clothing, waterproof if appropriate 

High-visibility vest with retroreflective stripes on front and back 

Safety glasses or goggles (approved by the American National Standards Institute [ANSrJ) 

Safety-toed boots (ANSI-approved) 

Hard hat, with helmet liner and chin strap, if appropriate 

Hearing protection with a EPA NRR of at least 20 dBA where ambient noise levels are at 
or greater than 85 dBA. 

5.1 Respiratory Protection Program 
A site respiratory protection program is not anticipated as the level of protection is not 

expected to exceed Level D. If monitoring results indicate a higher level of protection is 

warranted, a respiratory protection program will be developed and implemented. An 

exception will be made for laborers handling sorbent materials with significant dusting, the 

laborers will be permitted to wear disposable half-face respirators. 

5.2 Using Personal Protective Equipment 
Depending upon the level of protection selected for this project, specific donning and doffing 

procedures may or may not be required. Level D operations may be modified to include 

disposable protective outer garments and gloves if working conditions (muddy conditions) or 

monitoring results indicate their advisability. If disposable outer garments and gloves are put 

to use, the procedures described in Sections 5.3.1 and 5.3.2 are mandatory. 



All persons entering the EZ shall put on the required PPE in accordance with the require- 

ments of this plan. When leaving the EZ, PPE will be removed in accordance with the 

procedures listed, in order to minimize the spread of contamination. 

5.2.1 Donning Procedures 
These procedures may be required for the project: 

Remove bulky outerwear. Remove street clothes and store in clean location. 
Put on work clothes or coveralls. 
Put on any required protective coveralls over work clothing. 
Put on protective boots or boot covers, if required by the Site H&S Officer. 
Tape the legs of the coveralls to the boots with duct tape. 
Put on protective gloves as required by the H&S Officer. 
Tape the wrists of the protective coveralls to the gloves. 
Don remaining PPE, such as hard hat, safety glasses or goggles. 

If these procedures are instituted, one person shall remain outside the work area to ensure that 

each person entering has the PPE. No persons shall be allowed to enter the EZ if they are 

not wearing the required PPE. 

5.2.2 Doffing Procedures 
The following procedures are mandatory whenever a person leaves the EZ or when modified 

Level D apparel is employed: 

Upon entering the CRZ, clean gross mud and soil from boots. 

Remove protective garments. All disposable clothing should be placed in plastic bags, 
which are labeled appropriately. 

Remove plastic safety boots, and don regular shoes or boots. 

Wash face and neck as soon as possible. 

Proceed to clean area and dress in clean clothing. 

Proceed to the sign-out point. 

All disposable equipment, garments, and PPE shall be placed in 6-milliliter (rnl) plastic bags 

as a minimum and properly labeled for disposal. 



5.3 Personal Protective Equipment Selection 
The level of PPE selected will be based upon real-time monitoring of the work environment 
and an assessment by the Site H&S Officer of the potential for skin contact with 

contaminated materials. 
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6.0 Site Control 

6.1 Authorization to Enter 
Only personnel who have completed 24 or 40 hours of initial hazardous waste operations 

training as required under OSHA Regulation 29 C.F.R. 1910.120(e)(3), and refresher training 

(if required) within the past 12 months, and have been certified as fit for hazardous waste 

operations by a physician within the past 12 months shall be allowed within a site area 

designated as an EZ or CRZ. Personnel without this training (e-g., visitors and camp support 

personnel) may only enter the designated support zone. The Site Superintendent will maintain 

a list of authorized persons. Only personnel on the authorized personnel list will be allowed 

within the EZ or CRZ. 

6.1.1 Other Site Workers 
General site workers (radiation survey, surface waterlsediment sampling and biota collection 

personnel) must have completed 40 hours of initial hazardous waste site operations training 

and refresher training as described in Section 6.1. Limited site workers must have completed 

24 hours of initial and 8 hours of refresher training as described in Section 6.1. Limited site 

workers include surveyors, oversight and regulatory personnel and others with limited scope 

or duration of activities. 

6.2 Hazard Briefing 
No person will be allowed on the Project Chariot Site (base camp, Support Zone, CRZ, or 

EZ) during site operations without first being given a site hazard briefing. The briefing will 

consist of a review of the tailgate safety meeting form or a review of controlled area locations 

(EZ, CRZ, and Support Zone) for visitors confined to the base camp. All persons on the site, 

including visitors, must sign the site-specific tailgate safety meeting form to work at or visit 

any area other than the base camp. 

6.3 Documentation of Certification 
A training and medical file will be established for the project and kept on site during all site 

operations. The 40-hour training, refresher, and specialty training (first-aid/cardiopulrnonary 

resuscitation [CPR], Emergency Medical Technician or Paramedic) certificates, as well as the 

current annual medical clearance for all project field personnel, will be maintained in that file. 



All personnel seeking to enter the EZ, must provide their training and medical documentation 

to the Site Superintendent prior to the start of field work. 

6.4 Entry Log 
The Site Superintendent, or designee, shall record on the Field Activity Daily Log (FADL) all 

visitors to the site (all areas). A log-inllog-out sheet shall be maintained in the CRZ and 

personnel will sign in and out on the log as they enter and leave the CRZ. At the end of 

each shift, the log will be collected by the Site Superintendent for incorporation into the 

project file. 

6.5 Entry Requirements 
In addition to the entry requirements listed above, no personnel will be allowed on the Project 

Chariot Site (other than the base camp, delineated by the bear fence around the camp) unless 

they are wearing the minimum PPE as described in Chapter 5.0. Personnel entering the EZ 

or CRZ must wear the required PPE for those locations. All site entries are at the discretion 

of the Site Superintendent. 



7.0 Decontamination 

A CRZ for equipment and personnel will be established immediately outside the EZ. This 

area will also be delineated with barrier tape or rope. Each side of the decontamination zone 

will be posted with the following sign: 

WORK AREA 
NO UNAUTHORIZED ACCESS. 

The remainder of the project area will be designated as the support zone. No special 

markings or warning labels are required for this area. 

7.1 Personnel Decontamination 
All personnel working in the EZ must undergo decontamination prior to entering the support 

zone. The personnel decontamination area shall consist of the following stations: 

Station 1. Personnel leaving the EZ will remove the gross mud and soil from their outer 

clothing and boots. Personnel will be surveyed for radiological contamination. If personnel 

are contaminated, the Site Health Physics Technician will assist in removal of contaminated 

PPE, and re-survey for contamination. 

Station 2. At Station 2, personnel will remove their boots, disposable rain gear and 

disposable gloves and deposit them in the lined waste receptacles. Personnel may then enter 

the break area or exit the CRZ. Supplies: Plastic-lined waste receptacle, chairs or bench, 

clean clothes, paper towels and plastic bags. 

7.2 Equipment Decontamination 
Any vehicles which have entered the EZ or CRZ including the backhoe, will be surveyed for 

radiological contamination prior to leaving the CRZ using a betalgamma pancake probe held 

about 1 centimeter (cm) (0.4 inches [in.]) from the equipment surface. Gross soil will be 

removed from the treads, wheels, and bucket using hand tools. The equipment will then be 

pressure-washed on the decon pad to remove fine soil from the bucket, and three 100-square 



centimeter (cm2) areas will be swipe sampled and counted for alpha and beta/gamrna 

contamination. The release criteria for equipment is the same as for shipment of samples 

(specified in Section 8.3.5, Shipping). 

7.3 Personal Protective Equipment Decontamination 
Wherever and whenever possible and appropriate, single use, disposal protective clothing shall 

be used for work within the EZ or CRZ. This protective clothing will be disposed of in B-25 

Low Specific Activity (LSA) soil disposal containers. 



8.0 Site Monitoring 

Monitoring will be performed with both real-time and passive monitoring devices. Action 

levels are described in Section 8.2. Monitoring procedures are described in Section 8.0. Air 

monitoring for all radiation hazards is described in Section 8.1.1. 

8.1 External Exposure 
A microroentgen (pR) meter will be used to assess gamma fields during operations. A pR 
meter can easily detect small increases in the gamma exposure above background. An ion 

chamber dose rate meter shall be available in the event that exposure rates are higher than the 

range of the pR meter. See action levels for expected range of exposures. 

Thermolurninescent dosimeters (TLDs) will be required for each person working directly with 

soil removal. The TLDs must be National Volunteer Laboratory Accreditation Program 

(NVLAP)-qualified and capable of distinguishing a difference from background of 10 

rnillirems (rnrem). The dosimeters shall be worn outside of the clothing, on the front of the 

body between the waist and neck. The TLDs will be issued for the full duration of the soil 

removal activities. The results will be made available to each TLD wearer. 

All samples, wastes, and shipments will be monitored with an instrument capable of 

measuring to 2 rnrem to determine the radiation level. Handling of the materials will be in 

accordance with the action levels in Section 8.2. 

8.2 Internal Exposure 
An internal dosimetry program may be implemented at the direction of the site Health Physics 

Technician. Exit bioassay will be required if on-site monitoring indicates that action levels 

have been exceeded. 

8.3 Air Monitoring 
Air monitoring may be required by the Site H&S Officer with either general air monitors or 

personal air samplers as the situation warrants if the action level of 20 rnilliroentgens per hour 

(mR/hr) is exceeded. Respirators shall be required if air monitoring action levels are 

exceeded. 



During initial ground penetration, continuous monitoring with the gamma and beta radiation 

detectors will be conducted. Thereafter, monitoring will be carried out every half hour. 

Operations will be discontinued if radiation levels exceed 20 mR/hr. Additionally, three high- 

volume air samplers will be positioned in the EZ at the hotline in the mean downwind 

direction during excavation and soil packaging activities. While little or no dusting is 

anticipated due to high moisture content of the soil, high-volume air samplers will be utilized 

to monitor fugitive dust. Each high-volume air sampler will collect any fugitive dust 

emissions from the excavation operations on filter paper. Three 10-cm2 aliquots will be cut 

from the filter, counted in the on-site laboratory for alpha and beta/gamma activity, and the 

results averaged for the three samples. Finally, four pressurized ion chambers (PICs) will be 

positioned approximately 30 m (100 ft) from the comer points of the EZ. The PICs will be 

monitored at four hour intervals during operations in the EZ. 

Industrial hygiene (El) chemical monitoring is not anticipated, as no chemical contaminants 

are expected to be present on the site. 

8.4 Action Levels 
An overview of radiologic action levels is presented in Table 8-1. 

Table 8-1 
Radiologic Action Levels 

Parameter 

Ambient field 

Air samples resulting 
from visible dusting or 

high-volume air samples 

Personnel surface alpha 
contamination 

Personnel surface alpha 
contamination 

Shipping of samples 

Level 

1,000 pR/hr 

8.1 x 10-lo Bqlml 
(2.2 x lo-14 pCi/ml) 

30 dpm1100 crn2 

4,000 dpm/100 cm2 

< 74 Bq/g 
(< 2,000 pCi/g) 

Action 

Rope off work area 

Full-face air-purifying 
respirators with HEPA filters 

Don coveralls, boot covers and 
gloves 

Perform air sampling 

Ship as nonradioactive 



External Radiation 
The estimated level of current total activity of the material placed under the mound on the 

Project Chariot Site is 1.1 becquerel per gram (Bqlg) (30 picocuries per gram [pCiJg]) from 

Cs-137 (Appendix C). Assuming a uniform distribution of Cesium-137 in this soil, an 

estimated exposure rate of 19.7 pR/hr or 0.0197 rnrernh is obtained by calculation and 

environmental measurements (Helfer and Miller, 1988). One work month or 166 hours of 

exposure would result in 3.27 mrem exposure. At this exposure rate, maximum exposure in 

one year would be 41 mrem, which is less than half of the minimum dose (100 millirems per 

year [mredyr]) for which DOE requires external dosimetry (DOE Order 5480.11, Section 

9.g.l). In light of these factors, the external radiation monitoring performed on the Project 

Chariot Site is significantly more protective than the minimum requirements of DOE Orders. 

lnternal Radiation, Airborne 
No significant dusting, which provides a vehicle for internal radiation exposure, is anticipated 

as the soils to be excavated at the Project Chariot Site contain approximately 30 percent 

moisture. However, high volume air samplers will be deployed on site to confim this 

expectation (see Section 8.2) and filter fabric deployed to arrest any potential fugitive dust 

emissions. 

Action Level: Personal air samplers will be required if visible dusting occurs. Respirators 

are required if high-volume or personal air samples indicate concentrations in excess of 

8.1 x lo-'' becquerels per milliliter (Bq/ml) (2.2 x 10-l4 microcuries per milliliter [yCi/rnl]). 

lnternal Radiation, Surface Con tamination 
Surface contamination limits are dominated by plutonium-239. The soil has a density of 

about 2.5 g/cm3 (151 lb/ft3). A cubic centimeter of soil (0.06 cubic inches of soil) would 

have 121 disintegrations per minute (dpm) of plutonium-239 alpha at the assumed 

concentration of 0.81 Bq/g (22 pCi/g), of which less than 10 percent would be seen on any 

surface of a theoretical cube (natural radioactivity would contribute roughly the same amount 

of alpha radiation). As the limiting surface value is 300 dpm of alpha per 100 cm2 per DOE 
Order 5480.1 1, it is not expected that the limiting surface value can be reached. 

Action Levels: Protective clothing is required if surface contamination exceeds 1110th the 

limiting surface value for alpha of 300 dpd100 cm2 (i.e., 30 dpm/100 cm2). Protective 



clothing will consist of coveralls and gloves. Personnel contamination monitoring will be 

performed with an alpha scintillation probe. Personal air sampling is required if surface 

contamination (by swipe test) in excess of 4,000 dprn1100 cm2 is detected. 

Bioassay 
Cs-137 is one of the easiest radionuclides to detect by whole body counting, with a detection 

limit near 110 Bq (3 nanocuries [nCi]). Assuming that the Cs-137 concentration in the soil is 

about 1 Bqlg (40 pCi/g), a total of 75 g (0.17 lb) of soil would have to be ingested or inhaled 

to attain the detection limit. Intakes of these magnitudes are most unlikely. Bioassay is not 

anticipated. 

Action Level: No action levels are indicated. 

Shipping 
Samples containing less than 74 Bqlg (2,000 pCi/g) can be shipped as nonradioactive, 

according to DOT standards. Other shipping standards are contained in DOT regulations 49 

C.F.R. 173.442 and .443. 

Action Levels: Any package exhibiting greater than 2 rnrern/hr at contact must be repackaged 

using smaller amounts of contents or more distance from package surface. Any package 

exhibiting more than 220 dpm removable alpha1100 cm2 must be cleaned below these levels. 

Any package exhibiting more than 2,200 dpm removable beta-garnma/100 cm2 must be 

cleaned below these levels. 

8.5 Noise Monitoring 
During the initial phase of operations, the noise exposure of all site personnel will be 

determined through the use of noise dosimeters and/or a sound-level meter. All noise 

monitoring equipment will be calibrated against a known sound source, both before and after 

use. The noise monitoring will be carried out by a H&S professional. 



8.6 Safety Review 
At least once during the project, the IT Project Manager will carry out a comprehensive on 

site safety review of the project. The Site Superintendent, accompanied by the Site H&S 
Officer, will conduct frequent site safety inspections (no less than twice per week). The Site 

Superintendent will record the inspection results on the Field Activity Daily Log (FADL) 

andor appropriate surveillance forms. 

8.7 Monitoring Records 
The IT Project Manager shall ensure that site monitoring records are complete and 

incorporated into the project file. Any personnel or area air monitoring results will be 

incorporated into the health and safety files. The required monitoring information is: 

Employee name, social security number (to remain confidential), payroll number 
The date, time, pertinent task information, exposure information 
Description of the analytical methods, equipment used, and calibration data 
Type of PPE worn 
Engineering controls used to reduce exposure. 

8.8 Notification 
Within five working days after receipt of monitoring results, the project H&S staff will ensure 

that each employee is informed in writing of the results that represent the employee's 

exposure. 

Whenever the results indicate that the representative employee exposure exceeds the relevant 

DOE exposure standard, the employee exposure report shall state the exact DOE standard, 

which was exceeded and shall provide a description of the corrective action taken to reduce 

exposure to a level below the standard. 
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Employee Training 

All on site project personnel who may be required to perform activities inside the CRZ shall 

have completed at least 40 hours of hazardous-waste operations-related training, as required 

by OSHA Regulation 29 C.F.R. 1910.120. All such field employees shall have a minimum of 

three days of actual field experience under the direct supervision of a trained, experienced 

supervisor. Those personnel who completed the 40-hour training more than 12 months prior 

to the anticipated completion of the project shall have completed an 8-hour refresher course 

within the past 12 months. The Site Superintendent and any site worker in a supervisory 

capacity shall have completed an additional 8 hours of relevant H&S training and shall have a 

current first-aid/CPR certificate. Subcontractor personnel must meet the above training 

requirements. 

The presenting organization should provide any employee who completes the required 40 

hours of classroom training and eight hours of refresher training with a certifkate signed by 

the instructor. A copy of the certificate is to be maintained in the site files. Subcontractors 

or others entering the CRZ must provide certificates of training for the project file for all 

employees assigned to the project. 

9.1 Tailgate Safety Meetings 
Prior to the start of the project, all personnel will participate in a tailgate safety meeting. 

During the tailgate safety meeting, the SSHASP will be discussed. The Site Superintendent 

will ensure that the anticipated site hazards are summarized and explained to all personnel 

and that those personnel are aware of the precautions they must take to minimize their 

exposure to those hazards. Additional tailgate safety meetings will be held at the start of 

each work shift. All site personnel, including visitors, must attend each Tailgate Safety 

Meeting and sign the Tailgate Safety form. Tailgate Safety forms are maintained with the 

project files. 

9.2 Material Safety Data Sheets 
The SSHASP includes Material Safety Data Sheets (MSDS) and occupational health 

guidelines for chemical substances known to be on site (Attachment A). The SSHASP is 

maintained on site and is accessible to all site employees. Each employee is required to 

review and sign the SSHASP before starting work on the site. 



9.3 Site-Specific Health and Safety Plan 
IT has prepared this SSHASP within the scope and application of 29 C.F.R. 1910.120. The 

Site Superintendent will present the SSHASP and discuss it with all personnel assigned to the 

project. All workers must read and sign the SSHASP, acknowledging acceptance of site rules 

and understanding of site hazards before the start of site work. 

9.4 Site Workers' Basic Course 
The following is a list of the topics covered in a typical 40-hour training course: 

General site safety 

Physical hazards (e.g., fall protection, noise, heat stress, cold stress) 

Safety, health, and other hazards typically present at hazardous waste sites 

Use of PPE 

Work practices by which employees can minimize risks from hazards 

Safe use of engineering controls and equipment on site 

Medical surveillance requirements, including recognition of symptoms and signs that might 
indicate overexposure to hazards 

Worker right-to-know (Hazard Communication OSHA 19 10.1200) 

Routes of exposure to contaminants 

Engineering controls and safe work practices 

Components of a typical Site H&S program 

Decontamination practices for personnel and equipment 

Confined-space entry procedures 

Emergency response plan. 



9.5 Supervisors' Course 
Management and supervisors receive an additional eight hours of training which includes: 

General site safety and health programs 
PPE programs 
Air monitoring techniques. 

9.6 Site-Specific Training 
Site-specific training will be accomplished through a review of this SSHASP and the daily 

tailgate safety meetings. No expected conditions approach levels that would classify 

employees as radiation workers. Employees will be informed of the hazard analysis. Note 

that action levels (Section 8.4) developed are for exception circumstances that are highly 

unlikely to occur. 

9.7 First Aid and Cardiopulmonary Resuscitation 
At least two employees currently certified by the American Red Cross in First AidIAdult CPR 

will be assigned to the work crew and will be on the site whenever operations are ongoing. 

Annual refresher training in first aid and CPR is required to maintain the currency of the 

cer@cate. 

9.8 Instructors 
Trainers shall be qualified to instruct employees about the subject matter that is being 

presented in training. Such trainers shall have satisfactorily completed a training program for 

teaching the subjects they are expected to teach, or they shall have the academic credentials 

and instructional experience necessary for teaching the subjects. Instructors shall demonstrate 

competent instructional skills and knowledge of the applicable subject matter. 
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10.0 Medical Surveillance 

10.1 Medical Examination 
All on site project personnel who may be required to perform activities inside the CRZ shall 

have completed a comprehensive medical examination within the past 12 months that meets 

the requirements of OSHA Regulation 29 C.F.R. 1910.120. The annual medical typically 

includes the following elements: 

Medical and occupational history questionnaire 

Physical examination 

Complete blood count, with differential 

Liver function tests 

Chest X-ray, once every three years following a baseline assessment X-ray 

Pulmonary function test 

Audiogram 

Electrocardiogram for persons older than 45 years of age, or if indicated during the 
physical examination 

Drug screening 

Visual acuity 

Follow-up examinations, at the discretion of the examining physician or the corporate 
medical director. 

The examining physician must provide the employee with a letter summarizing his findings 

and recommendations. Employees also have the right to inspect and obtain a copy of their 

medical records. 

The examining physician must provide the employer with a letter confirming the worker's 

fitness for work and ability to wear a respirator. A copy of this letter for all project workers 

will be kept on site during all project site work. 



Subcontractors will certify that all their employees have successfully completed a physical 

examination by a qualified physician on the CertZication Form (Attachment B). The physical 

examinations shall meet the requirements of 29 C.F.R. 1910.120 and 29 C.F.R. 1910.134. 
Subcontractors will supply copies of the medical examination cert5cate, signed by a 

physician and stating the examination was performed, and clearance was granted, in 

compliance with 29 C.F.R. 19 10.120 requirements for each on-site employee. 

10.1.1 Placement Examination 
All employees will receive a pre-placement medical examination prior to assignment to field 

operations, in compliance with 29 C.F.R. 19 10.120 (f)(3)(i)(A). 

10.1.2 Annual Examination 
Each year, subsequent to the placement examination, all employees and subcontractors must 

undergo an annual examination, similar in scope to the placement examination. The medical 

and occupational history is updated with each examination. 

10.1.3 Exit Examination 
Site employees shall receive a medical examination upon termination of employment with 

their respective employers. 

10.2 First-Aid and Medical Treatment 
All persons on site must report any near-miss incident, accident, injury, or illness to their 

immediate supervisor or the Site Superintendent. First aid will be provided by a qualified 

Paramedic or Emergency Medical Technician (EMT) stationed on site. In the event of an 

accident, the employee's supervisor or the Site Superintendent will complete the "Supervisor's 

Employee Injury Report" and conduct an accident investigation as soon as emergency 

conditions no longer exist and first-aid and/or medical treatment has been ensured. The 

investigation should follow the Accident/Injury Investigation Report (Attachment C). These 

two reports must be completed and submitted to the Program H&S Manager (Site H&S 

Officer for this site) within 24 hours after the incident. 

If first-aid treatment is required, first aid kits are kept at the CRZ and in several support 

structures. If treatment beyond first aid is required, medical evacuation will be provided to 

Kotzebue; therefore, an emergency hospital route map is not provided. 



10.3 Medical Restriction 
When a medical care provider (e.g., physician, nurse, or on site EMT) identifies a need to 

restrict work activity, the employee's restriction shall be communicated to the employee, their 

supervisor, and the Site H&S Officer. The terns of the restriction will be discussed with the 

employee and the supervisor. Every attempt will be made to keep the employee working, 

while not violating the terms of the medical restriction. 

10.4 Medical Records 
Medical and personal-exposure monitoring records will be maintained according to the 

requirements of 29 C.F.R. 1910.20 and relevant DOE Orders. Employee confidentiality shall 

be maintained. 
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1 1.0 Emergency Procedures 

This SSHASP has been developed to allow site operations to be conducted without adverse 

impact to the safety or health of project personnel, other personnel, and the environment. 

Supplementary procedures are included in this section to address extraordinary conditions that 

might occur at the site. 

11.1 General 
The Site H&S Officer will establish evacuation routes and assembly areas for each site of 

operations. All personnel entering the site will be informed of these routes and assembly 

areas. 

Each site will be evaluated for the potential for fire, explosion, chemical release, or other 

catastrophic events. Unusual events, activities, chemicals, and conditions will be reported to 

the Site Superintendent. 

Emergency survival equipment will be staged at the site and aboard all aircraft used to 

transport personnel and will provide sufficient food and supplies for a minimum of three 

days for each person on site or in the aircraft. These supplies are not to be used for any 

purpose but emergency survival. The Site Superintendent will verify the integrity and 

contents of each survival cache at least weekly, and document the inspection in the field 

logbook. 

1 1.2 Emergency Actions 
If an incident occurs, the Site Superintendent will: 

Evaluate the incident and assess the need for assistance 

Call for outside assistance as needed 

Ensure the IT and DOE Project Managers, and the Site H&S Officer are notified promptly 
of the incident 

Take appropriate measures to stabilize the incident scene. 



1 1.3 Safety Signals 
Vehicle or portable air horns or whistles will be used for safety signals -as follows: 

One long blast: Emergency evacuation of the site 
Two short blasts: Clear working area around powered or moving equipment. 

1 1.4 Medical Emergency 
All employee injuries must be promptly reported to the Site Superintendent. The Site 

Superintendent will: 

Ensure that the injured employee receives prompt first aid and medical attention 

Ensure that the DOE and IT Project Manager and Site H&S Officer are promptly notified 
of the incident 

Initiate an investigation of the incident. 

1 1.4.1 Personal Injury Accident 
In the event of a personal injury accident, the Site Superintendent will assess the nature and 

seriousness of the injury. In the case of serious or life-threatening injuries, normal 

decontamination procedures may be ignored. Less serious injuries, such as strains, sprains, 

minor cuts, and contusions, may be treated only after the employee has been decontaminated. 

Following decontamination, the Paramedic or EMT, or a project team member qualified in 

first aid and CPR, will administer suitable first aid. The Site H&S Officer will, if necessary, 

arrange transport to the appropriate medical facility. 

11.5 Fire 
In the case of a fire on the site, the Site Superintendent will assess the situation and direct 

fire-fighting activities. The Site Superintendent will ensure that the DOEER representative is 

immediately notified of any fires. Site personnel will attempt to extinguish the fire with 

available extinguishers, if it is safe to do so. 



1 1.6 Emergency Information 

1 1.6.1 Public Agencies 

U. S. DOE/ER Division (Kevin Cabble) 
Alaska Department of Environmental Conservation 
(Douglas Dasher) 
U.S. Fish and Wildlife Service (John Martin) 
Department of Natural Resources (Stoney Wright) 

1 1.6.2 Key Project and IT Personnel 

IT Project Manager (Andrea M. Hopkins, CHMM, CEM) (702) 295-4699 
IT H&S Manager (Brian G. Klenk, CM, CEM) (702) 295- 16 13 
IT Program Manager (Joseph G.Yeasted, PhD, PE) (702) 295-5543 
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ATTACHMENT A 

MATERIAL SAFETY DATA SHEETS 
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Formaldehyde 
(CAS NUHBER: 50-00-0) 

Formic aldehyde/llethyl a i d e h y d e / l l e t h a n a i / M e t h y l e n .  oxide/ 
Oxomethane/Oxymethylene/Paraform~A1dehyde foraique (French)/ 
Aldeide formica (Italian)/FA/Formald.hyd (Crech,Polish)/ 
Foraalina (Italian)/Formallne (German)/Opolssingen (Dutch) 

Lysoform; Formalin 40; Fannoform; Horbicid; Ivaion; Formailn; 
Formalithi Formol; Fyde. 

IPTION OF S- 

Formaldehyde Is a readily p o l y m e r i r a b l e ~  colorless gas ulth a 

I 
suffocating odor. Formaldehyde is commonly employed as formalln, 
a 37 to 50 percent aqueous solution, ordinarily containing 
methanol as a polymerlzatlon inhibitor. [ A C G I H D  P. 2 7 6 ,  19861 

Formaldehyde is a knoun animal carcinogen and has produced 
tumors of the nasal cavity in animals; It is considered a 
potential human carcinogen by OSHA, NIOSHD ACGIH, IARC, and NTP. 
Formaldehyde gas is an irritant of the eyes and respiratory 
tract; solutions cause both primary irritation and sonsitizat\on 
dermatitis. [PROCTOR & HUGHES, P .  2 7 3 ,  t9781 
If solution is ingested* mucous membranes of mouth* throat, and 
intestinal tract are irritated, and severe pain, vomiting, and 
diarrhea result. After absorptionr formaldehyde depresses CNS 
and symptoms not unllke those of alcohol Intoxication ere noted. 
They consist of vertigo*  depression^ and coma. Rareiy, 
convulsions are observed. IGOODUAN. PHARfl BASIS THERAP 5 T H  E D  
1975 1 
Alteration o f  tissue protelns by formaldehyde causes local 
toxicity and promotes allergic reactions. Repeated contact with 
solution may cause eczematoid dernatltls. Dermrtltls from 
clothing treated uith formaldehyde has occurred. IGOODHAN. PHARM 
BASIS THERAP 6TH E D  19801 
Aqueous solutions splashed or dropped on human eyes have caused 
Injuries ranging from severe permanent corneal opaclflcation and 
loss of vislon t o  minor transient injury or d l s ~ o m f o r t ~  
depending upon vhether solutions uere o f  high or lou 
concentratlon. I T O X  OF THE EYE 19741 
Inhalation o f  a high concentratlon caused severe irritation of 
respiratory tract, leading in tuo instances to death. Pulmonary 
edema, ulth resldual cardiac Impairment in one case* uas 
reportedly caused by single acutr inhalations. IACGIH. TLVS. 4TH 
ED & SUPPL. 1980 1 
In sensltlzed subjects speciflc late asthmatic reactions may be 



provoked b y  brief e x p o s u r e s  at approximately 3 ppm. [HENDRICK DJ 
ET AL; FORHALDEHYDE ASTHMA: CHALLENGE EXPOSURE LEVELS AND FATE 
AFTER 5 Y E A R S  J OCCUP M E D  24(11) 893 (198211 
Ingestion o f  formaldehyde can cause a reduction in body 
temperature. [ E N V I R O N M E N T  CANADA; TECH INFO FOR PROBLEH SPILLS: 
FORHALDEHYDE (DRAFT) P.90 (198211 
Symptoms related t o  ingestion o f  formaldehyde include: jaundice, 
acidosisp and hematuria. Symptoms related t o  inhalation include: 
rhinitis* a n o s m i a r  laryngospasn* tracheitis* and 
gastroenteritis. [ITII. T O X  8 HAZARD INDUS CHEH S A F E T Y  MANUAL 
1982 1 
In a survey o f  5 7  embalmers u h o  uere exposed to atmospheric 
concentration b e l o u  2 ppn, there uas a high incidence of 
symptoms o f  irritant effects o n  the eyes (81%) and n o s e  and 
throat ( 7 5 x 3 .  Other respiratory effects included cough ( 3 3 % ) ,  
chest t i g h t n e s s  (23X)r uheezlng (12X), and shortness o f  breath 
(11 % ) .  On the basis o f  t h e  results* 10% u e r e  acute bronchitics, 
and 30% were c h r o n i c  bronchltics. No control group u a s  used and 
cigarette smoking w a s  not taken Into account. IPLUNKETT E R p  
BARBELA Ti A H  I N 0  H Y G  ASSOC J 388 61 (197711 
Eyesr concentrations o f  1-10 ppm may produce appreciable eye 
irritation o n  initial exposure; lacrimation occurs at about 4 
ppm. [HEALTH A N D  S A F E T Y  EXECUTIVE HONOGRAPH: FORMALDEHYDE P.8 
(1981 1 1  
Cultured bronchial and flbroblostic cells +rom humans uere used 
to study DNA d a m a g e  and toxicity. Formation o f  crosslinks 
between DNA a n d  proteins caused single-strand breaks in DNA, and 
inhibited reseal o f  single-strand breaks produced by ionizing 
radiation. [G R A F S T R O H  R C  E T  AL; FORHALDEHYDE DAMAGE T O  DNA AND 
INHIBITION OF DNA REPAIR IN HUHAN BRONCHIAL CELLS; SCIENCE 
(WASHINGTON, D C I  1883-1 220C4593) 2 1 6  (198311 
Formaldehyde induced a 1.5-3 fold increase in sister chromatid 
exchanges in human lymphocytes in culture. [OBE G, BEEK Bi DRUG 
AND ALCOHOL DEPENDENCE 4 :  91-94 (197911 
Formaldehyde w a s  mutagenic for diploid human lymphoblasts in 
culture inducing a n  increased number o f  mutations at 130 um/H or 
4 ppm by ueight. [GOLDMACHER V S  E l  AL; TOXICOL EPIDEHIOL MECH 
(PAP MEET) Z N D I  P.173-191 C1983)) 
Outbreak o f  hemolytlc anemia attributed t o  accidental exposure 
occurred among patients o n  hemodialysis. A 41-year-old uoman 
died 2 8  hours after ingesting 120 nl o f  solution (37% ut vol 
formaldehyde, 12.5% ut vol methanol, containing no formic acid). 
IIARC MONOGRAPHS. 1972-PRESENT] 
Effects in u o r e n  attributed t o  exposure include menstrual 
disorders and s e c o n d a r y  sterility. [ I A R C  MONOGRAPHS. 
1972-PRESENT 1 

NFPA RATING - F l a m a a b l l l t y  - 4 Extrmme - 2 Moderate 
H e a l t h  - 2 Hoderate - 2 Moderate 
Reactivity - 0 None - 0 None 

(Gas (Liquid) 



TOXICITY HAZARD RATING - Acu te  and c h r o n i c  l o c a l 8  s k i n  3; 
mucous membranes 3; eyes  3; Acu te  
and c h r o n i c  s y s t e m i c :  i n g e s t i o n  3; 
i n h a l a t i o n  3; s k i n  3. 3  = H igh :  
may cause d e a t h  o r  permanent  
i n j u r y  a f t e r  e x p o s u r e  t o  s m a l l  
q u a n t i t i e s .  ISAX. DANGER PROPS 
INDUS HATER 6TH ED, P. 1451, 19841  
3. 3-  M o d e r a t e l y  t o x i c :  p r o b a b l e  
o r a l  l e t h a l  dose (human) 0.5-5 
g /kg,  between 1  ounce and 1  p i n t  
< o r  1  l b )  f o r  70  k g  p e r s o n  (150  
l b s ) .  [GOSSELIN. CTCP 4TH ED, P. 
11-187, 19841  

IUUEDIATELY DANGEROUS TO L I F E  OR HEALTH - None - P o t e n t i a l  human 
carcinogen. INXOSH 
POCKET GUIDE TO CHEU 
HAZARDS P. 128 8 
(1985)  DHEW (NIOSH) 
PUB NO. 85-1141 

OSHA PEL - 1.000 p p ~ ,  * * * * i t * *  mg/m3;TWA 
2.000 ppm, ******* ng/m3;STEL 
See 1910.1048 and t a b l e  2-2 f o r  o p e r a t i o n s  
o r  s e c t o r s  e x c l u d e d  o r  f o r  w h i c h  l i m i t s  
a r e  s t a y e d .  

ADOPTED ACGIH/TLV - 1.000 ppm, 1.500 mg/m3tTWA - tA2 )  Suspmcted 
human c a r c i n o g e n  

2.000 PpR, 3.000 mg/n3;STEL 

NIOSH/REL - 0.016 ppn, * i t***  ng/m3iTWA - P o t e n t i a l  
o c c u p a t i o n a l  c a r c i n o g e n  

0.100 ppm, i t ****  mg/m3;STEL - 15 m i n u t e s  

d i s i n f e c t i n g  d u e l l l n g s ,  s h i p s ,  s t o r a g e  houses,  u t e f o r m a l d e h y d e  
I s  used  I n  n s i l s ,  c l o t h e s ;  g e r m i c i d e  and f u n g i c i d e  f o r  p l a n t s  
and v e g e t a b l e s ;  d e s t r o y i n g  f l i e s  and o t h e r  i n s e c t s ;  m a n u f a c t u r e  
p h e n o l i c  r e s i n s ,  o r t i f i c l a l  s l l k  and c e l l u l o s e  e s t e r s ,  dyes,  
o r g a n i c  c h e m i c a l s ,  g l a s s  m i r r o r s ,  e x p l o s i v e s ;  i m p r o v i n g  f a s t n e s s  
of  dyes on  f a b r i c s ;  n o r d a n t i n g  and u a t e r p r o o f l n g  f a b r i c s ;  
p r e s e r v i n g  and c o a t i n g  r u b b e r  l a t e x ;  i n  p h o t o g r a p h y  f o r  
h a r d e n i n g  g e l a t i n  p l a t e s  and papers ;  t o n i n g  g e l a t i n - c h l o r i d e  
pape rs ;  chrome p r i n t i n g  and d e v e l o p i n g ;  t o  r e n d e r  c a s e i n ,  
a l b u m i n  and g e l a t i n  i n s o l u b l e ;  i n  c h e m i c a l  a n a l y s i s ;  t o  p r e v e n t  
m i l d e u  and s p e l t  i n  u h e a t  and r o t  i n  o a t s ;  f u m i g a n t .  IHERCK 
INDEX 9TH ED 1976 1 
F i x a t i o n  o f  h i s t o l o g i c a l  spec imens and i n  a l t e r a t i o n  o f  
b a c t e r i a l  t o x l n s  t o  t o x o i d s  f o r  v a c c i n e s  s o l u t i o n ,  USP. 
IGOODHAN. PHARH BASIS THERAP 5TH ED 19751  
As g e r m i c i d e  m a i n l y  u s e d  i n  2-8% c o n c e n t r a t i o n  t o  d i s i n f e c t  
i n a n i m a t e  o b J e c t s .  [GOODMAN. PHARU BASIS THERAP 6TH ED 1 9 8 0 1  



Formaldehyde h a s  been u s e d  in studies o f  isotope separation. 
[KIRK-OTHHER. E N C Y C  CHEM T E C H  3 R D  E D  1978-PRESENT] 
Important u s e s  include uood-Industry products, molding compound, 
foundry resins, a d h e s i v e s  f o r  insulationr slou-release 
fertilizers, t h e  manufacture of permanant-press finishes o f  
cellulose fabrics, and formaldehyde-based textile finishes. 
[KIRK-OTHflER. E N C Y C  C H E H  TECH 3 R D  E D  1978-PRESENT] 
In manufacturing fatty amides and in precious metal recovery. 
[ENVIRONMENT CANADA; T E C H  INFO FOR P R O B L E H  SPILLS: FORHALDEHYDE 
(DRAFT) P.13 (198211 
Chemical intermediate f o r  urea-foraaldehyde resins and 
concentrates. C h e m i c a l  intermediate f o r  phenolic, polyacetal and 
melamine resins. C h e m i c a l  Intermediate f o r  acetylenic chemicals - especially, 1 r4-butanediol. Chemical intermediate for 
polyols-e.g., pentaerythrltol. Chemical intermediate for 
hexaaethylenetetramine. Chemical intermediate for methylene 
dianiline (precursor o f  HDI). Chemical intermediate for 
chelating agents. Agent in treatment o f  t e x t i l e s  (formaldehyde 
and derivatives). Chemical intermediate f o r  pyridine chemicals 
and n i t r o p a r a f f i n  derivatives. Disinfectant and deodorant. 
Component o f  d y e s  and drilling muds; s t a r c h  preservatives. 
Embalming agent. Chemical lntermediate f o r  
resorcinol-formaldehyde resins. Chemical intermediate for 
aniline-formaldehyde resins. Chemical intermediate for 
rubber-processing chemicals. Seuage treatment agent. Component 
of photographic developers. Chemical intermedlate for synthetic 
tanning agents. Component o f  trioxane fuel tablets. 
Preservative-e.g., o f  ensiloed forage. Chemical intermediate for 
herbicides and f e r t i l i z e r  coatings. C h e m i c a l  intermediate for 
pharmaceuticals and elastooeric sealants. [ S R I I  
Helamine-formaldehyde resins may be formulated (as cyme11 for 
use as m o l d i n g  ponders, laainates, adhesives and for treatment 
o f  textiles. Molding ponders and laainates most familiar as 
dinneruare ( m e l m a c )  and laminates (formica). Dinneruare 
represents largest s i n g l e  use. Helamine-formaldehyde resins 
permitted in food-contact applications s u c h  as coatings, 
components o f  packaging and molded articles. [PATTY. INDUS HYG 
and TOX 3 R D  E D  VOL2A,2B,2 1981-821 

SH 1 9 8 2  M I O N A L  OCCUPATIONAL FXPOSURF S U R V F Y  

S I C  INDUSTRY 
CODE NAflE 

P R I M A R Y  N O N F E R R O U S  METALS, N E C  
P A C K I N G  A N D  C R A T I N G  
A D H E S I V E S  A N D  S E A L A N T S  
M E D I C I N A L S  A N D  BOTANICALS 
M E D I C A L  L A B O R A T O R I E S  
L U B R I C A T I N G  O I L S  AND GREASES 
VET. SERVICES, SPECIALTIES 
flENS'/BOYS' SEPARATE TROUSERS 
O R G A N I C  FIBERS, NONCELLULOSIC 

T O T A L  ON TOTAL PERCENT 
P A Y R O L L  EXPOSED EXPOSED 



2841  SOAP AND OTHER DETERGENTS 1,437 128  8.91 
2 8 2 2  SYNTHETIC RUBBER 488 2 8  5.74 
7397  COUUERCIAL TEST LABS 1.359 7 5  5.52 

M O S H  1 9 7 2  NATIONAL O C C U P A T I O N A L ' f E Y  

S I C  INDUSTRY 
CODE NAME 

WOOD OFFICE FURNITURE 
HATS AND CAPS, EXCEPT M I L L I N E  
SURFACE ACTIVE AGENTS 
PASSENGER CAR RENTAL AND LEAS 
NONMETALLIC UINERAL PRODUCTS 
BALL AND ROLLER BEARINGS 
PHOTOFINISHING LABORATORIES 
FUNERAL SERVICE AND CREMATORI 
COLLAPSIBLE TUBES 
ADHESIVES AND GELATIN 
PAINTS AND ALLIED PRODUCTS 
FLOOR LAYING AND FLOOR WORK 
TOP AND BODY REPAIR SHOPS 
BEAUTY SHOPS 
UEDICAL LABORATORIES 
BAGS, EXCEPT TEXTILE BAGS 
UNIT INVESTMENT TRUSTS 
MEN'S AND BOYS' CLOTHINGr NEC 
PAPERBOARD H I L L S  
INDUSTRIAL ORGANIC CHEMICALS 
COATED FABRICS, NOT RUBBERIZE 
ENGRAVING AND PLATE PRINTING 
F I N I S H I N G  PLANTS, SYNTHETICS 
K N I T  FABRIC U I L L S  
RUBBER FOOTWEAR 
ELECTRIC AND OTHER SERVICES C 
TYPESETTING 
VENEER AND PLYWOOD 
FEDERAL SAVINGS & LOANS ASSOC 

TOTAL ON TOTAL PERCENT 
PAYROLL EXPOSED EXPOSED 

-/EXPOSURE DATA 

NONE 

Genera l  v e n t i l a t l o n t  Loca l  exhaust  v e n t i l a t i o n ;  hood; enc losu re  
of p rocess  o r  worker. These a r e  methods f o r  r e d u c t i o n  o f  
fo rmaldrhyde vapor/p8raformaldehyde d u s t  I n  d i o x a l a n e  ope ra t i on .  
Company o p e r a t i o n  uaS chemica l  manufac tur ing ;  l a r g e  supra-sacks 
( 2 0 0 0  lbs . )  were s u b s t i t u t e d  f o r  1 0 0  l b .  bags. Doubla sack 
c o n s t r u c t i o n  a l l o w s  f o r  p o s i t i o n i n g  o f  I n n e r  and o u t e r  sacks, 
r e d u c l n g  exposure. Feeder l i n e  war Improved. V e n t i l a t i o n  system 
i n s t a l l e d  w i t h  a g l y c o l  b a t h  system t o  c a p t u r e  genera ted vapors. 



Level reduction 199 ppm to 0.15 ppm. [HAZARD ABATERENT FILE1 

A totally encapsulated chemical suit, and gas-tight safety 
goggles should be uorn. [NIHYEPAT OHM/TADS (1984)l 
A full face-piece is recommended for all levels of exposures 
above the TLV or uhere splashing is probable. [GENERAL ELECTRIC 
CO; HATERIAL SAFETY DATA SHEET a360 ( 1 9 8 0 1  
Laboratory protective equipment: goggles and shield; lab coat 
and apron; vent hood; proper glovesi class B extinguisher. 
Eye/skin protections protective suit, proper gloves are 
recommended. Respiratory protection should be as follous: any 
self-contained breathing apparatus uith full facepiece and 
operated in a pressure-demand or other positive pressure mode or 
any supplied-air respirator with a full facepiece and operated 
in pressure-demand or other positlve pressure mode in 
combination uith an auxiliary self-contained breathing apparatus 
operated in pressure-demand or other positive pressure mode. 
Escape: any air-purifying full facepiece respirator (gas mask) 
uith a chin-style or front- or back-mounted canister providing 
protection against the compound of concern or any appropriate 
escape-type self-contained breathing apparatus. 

STORA_GE 

Storage Color code: red (flammable). Special precautions: Keep 
Container tightly closed. Store in a cool, dry, uell-ventilated, 
flammable liquids storage ar8a or cabinet. Store above 15 C. 
6eneral storage procedure: protect against physical damage. 
Separate from oxidizing and alkallne materials. Indoor storage 
Should be in areas having floors pitchod toward a trapped drain 
or in curbed retention areas. Minimum storage temperatures to 
prevent polymerization range from 83 degrees Fahrenheit for 37% 
formaldehyde containing .05X methyl alcohol to 29 degrees 
Fahrenheit for foraaldehyde containing 15% methyl alcohol. 



This material is used as a selective fluorinating agent. [MERCK 
1983, P .  12891 
It is also used as a pesticide intermediate. [SITTIG, P. 8191 
1985 1 

NIOSH 1 9 8 7  NATIQMAL OCCUPATIONAL FXPOSUBF SURVFY 

NONE 

NONE 

SlSHA/FxPOSURF DATA 

NONE 

General ventilation; local exhaust ventilation; hood; enclosure 
of process or uorker. 

PFRSONAL PROTFCTIVE F O U I P W  

By analogy ulth phosgene, sulfur tetrafluoride handling requires 
the follouing respiratory protection: Up to 1 ppm: Supplied air 
respirator or self-contained breathing apparatus. Substance 
reported t o  cause eye irritation or damage; may require eye 
protection. Up t o  2 ppm: any self-contained breathing apparatus 
uith a full facepiece or any supplied-air respirator with a full 
facepiece. Emergency or planned entry i n  unknoun concentration 
or IDLH conditions: any self-contained breathing apparatus nlth 
full facepiece and operated in a pressure-demand or other 
positive pressure mode or any supplied-air respirator with a 
full facepiece and operated in pressure-demand or other positive 
pressure mode in combination nith an auxiliary self-contained 
breathing apparatus operated in pressure-demand or other 
positive pressure mode. Escape: any air-purifying full facepioce 
respirator (gas mask) uith a chin-style or front- or 
back-mounted canister providing protection against tho compound 
of concern or any appropriate escape-type self-contained 
breathing apparatus. [NIOSHc POCKET GUIDE TO CHEMICAL HAZARDS P. 
193 (1987) DHEW (NIOSH) PUB NO. 85-1141 

STORAGE 

NONE 



Sulfurfc acid 
(CAS NUHBER: 7664-93-9) 

Dihydrogen sulfate/Dipping acld/Oil of vitriol/Sulphuric acid/ 
Vitriol brown oil/Acfde S ~ l f ~ r i q u e  (French)/Acido solforico 
(Italian)/Hydrogen sulfate /Hatting acid /Nordhausen acid 
/Schuefe lsaeure loesungen (German) /Zuavelzuuroplossingen (Dutch)/ 
Spirit of sulfur 

NONE 

Sulfuric acid is a colorless, oily liquid. The pure anhydrous 
acid decomposes into sulfur trioxide and uater at 340 degrees C. 
It is soluble in uater and slcohol uith release of heat. Slnce 
its vapor pressure is negligible, it exists in the air only as 
mist or spray. [ACGIH, P. 544, 19871 
Spent sulfuric acid is a black oily liquid. It is soluble In 
uatar uith release o f  heat. 

Sulfuric acid is corrosive to all body tissues. Inhalation of 
vapor may cause serious lung damage. Contact uith eyes may 
result in total loss of vision. Skin contact may produce severe 
necrosis. Fatal amount for adult: between 1 teaspoonful and 
one-half ounce of the concentrated chemical. Even a feu drops 
may be fatal if the acid gains access to the trachea. Chronic 
exposure may cause tracheobronchltis, stomatitis* 
conjunctivitisr and gastritis. 6astric perforation and 
peritonitis may occur and may be folloued by circulatory 
collapse. Circulatory shock is often the immediate cause of 
death. Signs and symptoms of exposure: contact causes corrosion 
of mucous membranes of mouth* throat, and esophagus uith 
Immediate pain and difficulty in suallouing. Damaged tissue is 
greyish uhite. soon to be black, shrunken and urlnkled. 
Epigastric pain, nausea and vomiting, and gastric hemorrage also 
result. Vomit may contain fresh blood and victims complain of 
profound thirst. Clammy skin, ueak and rapid pulse, shallou 
respiration and scanty urine are caused by exposure. Hedical 
conditions generally aggravated by exposures those uith chronic 
respiratory, gastrointestinal, or nervous diseases and any eye 
and skin diseases are at graator risk. IEPA. 19861 
Sulfuric acid attacks enamel of teeth. [PATTY. INDUS HY6 & TOX 
2ND E D  VOLZ 19631 
Healthy male volunteers uere exposed by mask to 10 N acid mist 
concentration ranging from 3 to 3 9  mg/m3 ( 1  urn median diameter) 
at 62X relative humidity. The subjects uere also exposed in 



c h a m b e r  t o  4N a c i d  m i s t  o f  f r o m  11 .5  t o  38  mg/rn3 ( 1 . 5  um m e d i a n  
d i a m e t e r )  a t  91% r e l a t i v e  h u m i d i t y .  f l ask  e x p o s u r e s  u e r e  o f  1 0  
m i n u t e s '  d u r a t i o n  and  c h a m b e r  e x p o s u r e s  u e r e  u p  t o  6 0  m i n u t e s  i n  
d u r a t i o n .  I n  g e n e r a l ,  t h e  s u l f u r i c  a c i d  u a s  much m o r e  i r r i t a t i n g  
a t  h i g h e r  h u m i d i t y .  The i r r i t a n t  e f f e c t  o f  20.8 mg s u l f u r i c  a c i d  
p e r  m3 a t  h i g h  h u m i d i t y  ( a n d  l a r g o  p a r t i c l e  s i z e )  u a s  g r e a t e r  
t h a n  t h a t  o f  3 9 . 4  mg s u l f u r i c  a c i d  p e r  c u b i c  m e t e r  a t  l o u e r  
h u m i d i t y  ( a n d  s m a l l e r  p a r t i c l e  s i z e ) .  U n d e r  t h e  c o n d i t i o n s  o f  
h i g h  h u m i d i t y ?  i n c r e a s e s  i n  a i r w a y  r e s i s t a n c e  o f  f r o m  4 3  t o  150% 
a b o v e  p r e e x p o s u r e  l e v e l s  u e r e  m e a s u r e d  a n d  i n c r e a s e s  u n d e r  t h e  
l o u e r  h u m i d i t y  c o n d i t i o n s  ( 6 2 % )  r a n g e d  f r o m  35.5 t o  100%. [ S I M  
Vfl AND PATTLE RE; JAflA 1 6 5 :  1 9 0 8 - 1 9 1 3  ( 1 9 7 1 )  AS CITED I N  NIOSH) 
CRITERIA DOCUMENT: SULFURIC ACID  P.28 ( 1 9 7 4 )  DHEW PUB. NIOSH 
7 4 - 1 2 8 1  
Ten  human s u b j e c t s  u e r e  e x p o s e d  t o  l o u  c o n c e n t r a t i o n s  o f  
s u l f u r i c  a c i d  a e r o s o l  t o  d e t e r m i n e  t h e  s u b j e c t i v e  t h r e s h o l d  f o r  
i r r i t a t i o n  a n d  o t h e r  l o w - l e v e l  e f f e c t s .  The  mean m in imum 
c o n c e n t r a t i o n  u a s  0.72 .mg/m3 ( 0 . 6  t o  0.85 mg/m3) t o  u h i c h  t h e  1 0  
s u b j e c t s  a v e r a g i n g  3 3  t e s t s  p e r  s u b j e c t ?  d e t e c t e d  m i n i m a l  
e f f e c t s  o f  t h r o a t  t i c k l i n g  a n d  s c r a t c h i n g .  A t  1 . 1  t o  21 .1  mg Ia3 ,  
a l l  s u b j e c t s  n o t i c e d  c o n s i d e r a b l e  i r r i t a t i o n  a t  t h e  b a s e  o f  t h e  
e s o p h a g u s  a n d  40% o f  t h e  s u b j e c t s  n o t i c e d  i r r i t a t i o n  o f  t h e  
e y e s .  A t  2 . 4  t o  6.0 mg/m3? a l l  s u b j e c t s  e x p e r i e n c e d  a c u t e  
i r r i t a t i o n  o f  t h e  mucous  membranes  a n d  a  p r o n o u n c e d  r e f l e x  
c o u g h .  A l l  i n d i v i d u a l s  e x p e r i e n c e d  e y e  i r r i t a t i o n  a t  t h i s  
e x p o s u r e  l e v e l .  P n e u m o g r a p h i c  s t u d i e s  u e r e  p e r f o r m e d  o n  t h r e e  o f  
t h e  s u b j e c t s  e x p o s e d  t o  0.6 t o  2.0 mg/m3. No r e s p i r a t o r y  c h a n g e s  
u e r e  e l i c i t e d  b y  e x p o s u r e s  t o  l e s s  t h a n  1.0 mg/m3. S l i g h t  
c h a n g e s  i n  r e s p i r a t i o n  o c c u r r e d  a t  l e v e l s  o f  1.0 t o  1.1 mg/m3, 
a n d  c o n c e n t r a t i o n s  o f  1.8 t o  2 .0  mg/m3 p r o d u c e d  c h a n g e s  i n  
r e s p i r a t o r y  a m p l i t u d e  anUSHTUEVA K A ;  L I M I T S  OF ALLOWABLE CONCN 
OF ATllOSPHEd r h y t h m  i n  a l l  s u b j e c t s .  The p a r t i c l e  s i z e  o f  t h e  
m i s t s  a n d  t h e  a m b i e n t  h u m i d i t y  u e r e  n o t  g i v e n .  [ B R I C  POLLUTANTS, 
BK 3 .  P.22 -36  ( 1 9 5 7 )  AS C I T E D  I N  NIOSH; CRITERIA DOCUflENT: 
SULFURIC ACID P.29  ( 1 9 7 4 )  DHEW PUB. NIOSH 7 4 - 1 2 8 1  
T e n  p a t i e n t s  u i t h  s u l f u r i c  a c i d  i n g e s t i o n  w e r e  s t u d i e d .  The  
e x t e n t  a n d  s e v e r i t y  o f  u p p e r  g a s t r o i n t e s t i n a l  t r a c t  i n j u r y  u a s  
d e t e r m i n e d  b y  f i b e r o p t i c  e n d o s c o p y  a n d  n e c r o p s y .  A l l  p a t i e n t s  
h a d  e s o p h a g e a l  a n d  g a s t r i c  i n v o l v e m e n t  b u t  t h e  duodenum was 
s p a r e d  i n  t h e  m a j o r i t y .  C o m p l i c a t i o n s  a n d  m o r t a l i t y  o c c u r r e d  I n  
p a t i e n t s  u i t h  s e v e r e  i n j u r y .  [D ILAWARI  JB ET AL; CORROSIVE ACID 
INGESTION I N  HAN - A  C L I N I C A L  AND ENDOSCOPIC STUDY; GUT 2 5  ( 2 ) :  
1 8 3 - 7  ( 1 9 8 4 1 1  
Two h u n d r e d  a n d  t n e n t y - f i v e  w o r k e r s  i n  f i v e  l e a d  a c i d  b a t t e r y  
p l a n t s  w e r e  a d m i n i s t e r e d  a  q u e s t i o n n a  u n d e r u e n t  s p i r o m e t r y ,  i r e  
c o n t a i n i n g  q u e s t i o n s  o n  u o r k - r e l a t e d  symptoms,  a n d  h a d  p e r s o n a l  
s a m p l e s  f o r  s u l f u r i c  a c i d  t a k e n  o v e r  t h e  s h i f t .  H o s t  p e r s o n a l  
s a m p l e s  w e r e  l e s s  t h a n  1 mg/m3 s u l f u r i c  a c i d .  Mass m e d i a n  
a e r o d y n a m i c  d i a m e t e r  o f  s u l f u r i c  a c i d  f r o m  a r e a  s a m p l e s  i n  t h e  
f o r m a t i o n  a r e a s  u a s  2 .6 -10  m i c r o n .  I n  a c c l i m a t e d  u o r k e r s ,  t h e r e  
i s  n o  e v i d e n c e  o f  a c u t e  s y m p t o m s  o r  r e d u c t i o n s  i n  p u l m o n a r y  
f u n c t i o n  o v e r  t h e  s h i f t  a t  c o n c e n t r a t i o n  l e s s  t h a n  1  mg/m3. 
[GAMBLE J ET AL; EPIDEf l IOLOGICAL-ENVIRONMENTAL STUDY OF LEAD 
ACID BATTERY WORKERS. I f .  ACUTE EFFECTS OF SULFURIC ACID ON THE 
RESPIRATORY SYSTEM; ENVIRON RESS 3 5  ( 1 ) :  11 -29  ( 1 9 8 4 1 1  



The e f f e c t s  o f  long- term e x p o s u r e  t o  s u l f u r i c  a c i d  m i s t  on  t h e  
t e e t h  and r e s p i r a t o r y  sys tem were  S t u d i e d  i n  248 u o r k e r s  i n  f i v e  
p l a n t s  m a n u f a c t u r i n g  l e a d  a c i d  b a t t e r i e s .  The p r e v a l e n c e s  o f  
cough*  ph legm* dyspnear and wheez ing  a s  de te rm ined  by  
q u e s t i o n n a i r e  u e r e  n o t  a s s o c i a t e d  u i t h  e s t i m a t e s  o f  c u m u l a t i v e  
a c i d  exposure.  There uas o n l y  one c a s e  o f  i r r e g u l a r  o p a c i t i e s  
seen  on  t h e  c h e s t  r a d i o g r a p h s .  Tha r a t i o  o f  observed t o  e x p e c t e d  
p r e v a l e n c e  o f  t e e t h  e t c h i n g  and e r o s i o n  uas  about  f o u r  t i m e s  
g r e a t e r  I n  t h e  h i g h  a c i d - e x p o s u r e  g roup .  The e a r l i e s t  case o f  
e t c h i n g  o c c u r r e d  a f t e r  4 mon ths '  e x p o s u r e  t o  an e s t i m a t e d  
ave rage  exposure  o f  0.23 mg/m3 s u l f u r i c  a c i d .  [GAMBLE J ETAL; 
EPIDEHIOLOGICAL-ENVIRONMENTAL STUDY OF LEAD ACID BATTERY 
WORKERS. 111. CHRONIC EFFECTS OF SULFURIC ACID ON THE 
RESPIRATORY SYSTEM AND TEETH; ENVIRON RES 35 (1) :  30-52 (198411 
To d e t e r m i n e  t h e  e x t e n t  t h a t  s u b m i c r o m e t e r  s u l f u r i c  a c i d  a e r o s o l  
a f f e c t s  c l e a r a n c e  f r o m  t h e  more d i s t a l  c i l i a t e d  a i r u a y s ,  t h e  
c l e a r a n c e  o f  a  monodisperse 4.2-mum HMAD f e r r i c  o x i d e  a e r o s o l  i n  
8  h e a l t h y  nonsmoking s u b j e c t s  u a s  i n v e s t i g a t e d .  A g r e a t e r  
f r a c t i o n  of  t h e  4.2-mum p a r t i c l e s  d e p o s i t e d  i n  d i s t a l  c o n d u c t i v e  
a i r u a y s .  B r o n c h i a l  o u c o c i l i a r y  c l e a r a n c e  was s l o u e r  f o l l o u l n g  1  
h o u r  n a s a l  s u l f u r i c  a c i d  i n h a l a t i o n s  a t  1001 300. and 1000 mug 
p e r  m3 t h a n  a f t e r  sham exposures ,  u h i l e  m u c o c i l i a r y  t r a n s p o r t  
r a t m s  u i t h i n  t h e  t r a c h e a  and i n d e x e s  o f  r e s p i r a t o r y  mechanics 
u e r e  unchanged. A corapar ison o f  , t h e  e f f e c t s  o f  1  hour  exposures  
a t  100 mug p e r  a3 on t h e  c l e a r a n c e  o f  7.6- and 4.2-mum p a r t i c l e s  
s u g g e s t s  a  g r e a t e r  p h y s i o l o g i c a l  r e s p o n s e  i n  d i s t a l  c i l i a t e d  
a i r u a y s  t h a n  i n  l a r g e r  c e n t r a l  a i r u a y s .  ILEIKAUF GD E l  AL; 
DOSE-DEPENDENT EFFECTS OF SUBMICROMETER SULFURIC ACID AEROSOL ON 
PARTICLE CLEARANCE FROM CILIATED HUMAN LUNG AIRWAYS; AM IND HYG 
ASSOC J 45 (5 ) :  285-92 (198411 

NFPA RATING - Flammabi 1 i t y  - 0 None 
H e a l t h  - 3 S e v e r e  
R e a c t i v i t y  - 2 H o d e r a t e  

TOXICITY HAZARD RATING - A c u t e  and c h r o n i c  l o c a l :  s k i n  3-2; 
mucous membranes 3-2; eyes 3-2. 
A c u t e  and c h r o n i c  sys temic :  
i n g e s t i o n  3-2; i n h a l a t i o n  3-21 
s k i n  3-2. 3= High:  may cause d e a t h  
o r  pe rmanen t  i n j u r y  a f t e r  exposure  
t o  s m a l l  q u a n t i t i e s .  2= Moderate: 
may i n v o l v e  b o t h  i r r e v e r s i b l e  and 
r e v e r s i b l e  changes n o t  seve re  
enough t o  c a u s e - d e a t h  o r  permanent 
i n j u r y .  [SAX. DANGER PROPS INDUS 
MATER 6TH ED, P. 2487, 19841 

IHHEDIATELY DANGEROUS TO L I F E  OR HEALTH - 80 mg/m3 [NIOSH; 
POCKET GUIDE TO 
CHEMICAL HAZARDS P.170 
(1981) OHEW (NIOSH) 
PUB NO. 78-210 1  



OSHA PEL - * * * i f * * *  ppm* 1.000 mg/m3iTWA 

ADOPTED ACGIH/TLV - * w * r * *  ppm, 1.000 mg/a3;TWA 

Manufacture of dyestuffs, other acids, parchment paper* glue. 
purification of petroleum; medication; dilute acid in gastric 
hypoacidity, formerly as topical caustic. IHERCK INDEX. lOTH E D  
1983 1 
Used in electroplating baths, nonferrous metallurgy; in the 
production of pigments* rayon. and film; as a laboratory reagent 
and etchant. [HAWLEY. CONDENSED CHEM DICTNRY lOTH ED 19811 
General-purpose food additive. [FURIA. HDBK FOOD ADD 2ND E D  
1972 1 
Herbicide. [SPENCER. GUIDE TO CHEM IN CROP PROTECT 19821 
As dehydrating agent in manufacture o f  ethers and esters, gas 
drying, obtaining glucose by hydrolysis of cellulose; refining 
of mineral and vegetable oils; in the leather industry; in 
carbonization of uool fabrics; preparation of bromine and 
iodine. extraction of uranium from pitchblende. [ENCYC OCCUPAT 
HEALTH 8 SAFETY 19831 
Chemical intermediate for fertilizers, aluminum sulfate, 
ammonium sulfate, surface-active agents and in other 
applications; agent in production of alcoholsr titanium dioxide* 
explosives and other nitrations, c e l l u l o s i c s ~  hydrogen fluoride. 
in iron and steel pickling. [SRII 
In storage batteries. [ACGIH. TLVS. 4TH E D  8 SUPPL. 19801 
Sulfuric acid in uater can be used as an electrolytic solution 
in a single electrochemical cell. [KIRK-OTHMER. ENCYC CHEM TECH 
3RD E D  1978-PRESENT] 
Vapor is used as a dopant in exposure of free-standing 
polyacetylene films. [KIRK-OTHMER. ENCYC CHEM TECH 3RO ED 
1978-PRESENT I 
Alkylation catalysts. IITI. TOX & HAZARD INDUS CHEM SAFETY 
MANUAL 19821 
Solutions are used as selective sprays for onion and garlic 
crops, especially on Pacific coast. No longer* however. 
acceptable on onions. Has been used t o  kill potato tops as 
harvest aid. (FARM CHEM HDBK. 19841 

SIC INDUSTRY 
CODE NAME 

TOTAL ON TOTAL PERCENT 
PAYROLL EXPOSED EXPOSED 

3463 NONFERROUS FORGINGS 26 24 92.31 
2833 MEDICINALS AND BOTANICALS 2.347 1,078 4 5 - 9 3  
2891 ADHESIVES AND SEALANTS 8 3 2  340 40.87 
2841 SOAP AND OTHER DETERGENTS 1.437 524 36.46 



S I C  
CODE 

NITROGENOUS F E R T I L I Z E R S  
PLATING AND POLISHING 
ELECTRIWINDUSTR.  APPAR./NEC 
PARTICLEBOARD 
MEDICAL LABORATORIES 
PHOSPHATIC F E R T I L I Z E R S  
PETROLEUM R E F I N I N G  
COMMERCIAL TEST LABS 
INSTR. TO MEASURE ELECTRICITY 
LUBRICATING,OILS  AND GREASES 
ALKALIES AND CHLORINE 
SWITCHGEAR/SWITCHBD APPARATUS 
NONCERTIFICATED A I R  TRANSPRT. 
SECONDARY NONFERROUS METALS 
SYNTHETIC RUBBER 
ALUMINUM ROLLING/DRAWING, NEC 
STORAGE BATTERIES 
GYPSUM PRODUCTS 
IND. INORGANIC CHEMICALS, NEC 
PRIMARY NONFERROUS UETALS, NEC 
DENTAL EQUIPUENT AND SUPPLIES 
PULP M I L L S  
KNIT OUTERWEAR M I L L S  
NONWOVEN FABRICS 
ANIMAL & HARINE FATS AND O I L S  
ELECTRIC SERVICES 
MALLEABLE IRON FOUNDRIES 
MALT BEVERAGES 
RESEARCH DEVELOPUENT LAB. 
CHEMICAL PREPARATIONS, NEC 
LEATHER TANNING AND F I N I S H I N G  
JEWELRY, PRECIOUS METAL 
PAPER COATING AND GLAZING 
CLAY REFRACTORIES 
CROP PREP. SERVCES FOR UARKET 
WINESlBRANDY & BRANDY S P I R I T S  
SEWERAGE SYSTEMS 
WATER SUPPLY 
SOYBEAN O I L  H I L L S  
NARROW FABRIC M I L L S  
MEASURING/CONTROL.DEVS NEC 
INDUST. BUILDINGS/WAREHOUSES 

INDUSTRY 
NAME 

TOTAL ON 
PAYROLL 

SURFACE ACTIVE AGENTS 339 
MEDICINALS AND BOTANICALS 618 
MEDICAL LABORATORIES 111 
FERTIL IZERS 3 0 6  
PLATING AND POLISHING 722 

TOTAL PERCENT 
EXPOSED EXPOSED 



AGRICULTURAL CHEMICALSI NEC 
STORAGE BATTERIES 
WEAVING AND F I N I S H I N G  HILLS,  
HAY* GRAIN, AND FEED STORES 
OFFICES OF DENTISTS* DENTAL S 
GASOLINE SERVICE STATIONS 
INDUSTRIAL ORGANIC CHEMICALS 
CYCLIC INTERMEDIATES AND CRUD 
LEATHER TANNING AND F I N I S H I N G  
ENGRAVING AND PLATE PRINTING 
INORGANIC PIGHENTS 
FLOOR LAYING AND FLOOR WORK 
PHOTOGRAPHIC STUDIOS 
BIOLOGICAL PRODUCTS 
COPPER ROLLING AND DRAWING 
INDUSTRIAL INORGANIC CHEHICAL 
BUTTONS 
VENETIAN BL INDS AND SHADES 
PRIMARY NONFERROUS METALS* NE 
COHHERCIAL TESTING LABORATORI 
NONCERTIFICATED A IR  TRANSPORT 
T I R E *  BATTERY* AND ACCESSORY 
SEWERAGE SYSTEHS 
HALT 
SYNTHETIC RUBBER 
SOAP AND OTHER DETERGENTS 
RESEARCH & DEVELOPHENT LABORA 
PHARMACEUTICAL PREPARATIONS 
INDUSTRIAL MACHINERY AND EQUI  
CONVERTED PAPER PRODUCTS* NEC 
PAPER COATING AND GLAZING 
RECLAIMED RUBBER 
O I L  AND GAS F I E L D  SERVICES. N 
AUTOHOBILE REPAIR SHOPS* NEC 
CHEHICAL PREPARATIONSF NEC 
INTERNAL COMBUSTION ENGINES* 
JEWELRY, PRECIOUS METAL 
PLASTICS HATERIALS AND RESINS 
F I N I S H I N G  PLANTS* SYNTHETICS 
PROCESSED T E X T I L E  WASTE 
TYPESETTING 
PHOTOENGRAVING 
NONCLAY REFRACTORIES 
VETERINARIANS AND ANIMAL HOSP 
NONFERROUS ROLLING AND DRAWIN 
COMHERCIAL MACHINES AND EQUIP 
FARM EQUIPMENT DEALERS 
F I N I S H I N G  PLANTS, NEC 
OFFICES OF PHYSICIANS AND SUR 

NONE 



General ventilation; local exhaust ventilation; hood; enclosure 
of process or uorker. 

Chemical goggles, face screenst gloves* neoprene Or polyvinyl 
chloride boots and acid-resistant trousers, the legs of nhich 
should fall over the boots and not be tucked into them. IENCYC 
OCCUPAT HEALTH L SAFETY 1983 1 
Laboratory protective equipment: goggles and shield; lab coat 
and apron; vent hood; proper gloves. Respiratory protection 
should be as follous: Up t o  25 mg/m3: ponered air-purifying 
respirator with a high-efficiency particulate filter and an acid 
gas cartridge or canister; any supplied-air respirator operated 
in a continuous flon mode. Substance causes eye irritation or 
damage; eye protection needed. Up to 5 0  mg/m3: any chemical 
cartridge respirator with a full facepiece and acid gas 
cartridge<s) in combination uith a high-efficiency particulate 
filter; any self-contained breathing apparatus nith a full 
facepiece or any supplied-air respirator uith a full facepiece; 
any air-purifying full facepiece respirator (gas mask) nith a 
chin-style or front- or back-mounted acid gas canister having a 
high-efficiency particulate filter. Up t o  80 mg/m3: any 
supplied-air respbrator nith a full facepiece and operated in a 
pressure-demand or other positive pressure mode. Emergency or 
planned entry in unknoun concentration or IDLH conditions: any 
self-contained breathing apparatus nith full facepiece and 
operated in a pressure-deaand or other positive pressure mode or 
any supplied-air respirator uith a full facepiece and operated 
in pressure-demand or Other positive pressure mode in 
combination nith an auxiliary self-contained breathing apparatus 
operated in pressure-demand or other positive pressure mode. 
Escape: any air purifying full facepiece respirator (gas mask) 
with a chin-style or front- or back-mounted acid gas canister 
having a high-efficiency particulate filter or any appropriate 
escape-type self-contained breathing apparatus. [NIOSH: POCKET 
GUIDE TO CHEHICAL HAZARDS P. 213 (1987) DHEW CNIOSH) PUB NO. 
85-1 14 I 

Vent hood storage color code: uhite Ccorrosive). Special 
precautions: keep container tightly closed. Store in 
corrosion-proof area. Protect containers against physical damage 
and prevent contact nith nater. Separate from carbides* 
chlorates, fulminates* nitrates, picrates, pondered metals and 
combustible materials. ITHE INTERNATIONAL INSTITUTE, TOXIC L 
HAZARDOUS INDUSTRIAL CHEIlICALS SAFETY MANUAL, 1986~ P. 4991 



Materiai Safety Data Sheet 307-766 
Information is provided to comply with OSHA's Hazard 

@ Rw.B - 
Communication Standard. 29 CFR 191C 1200. 

IDENTITY /AJ U M  m L u  .nd u) M O l l k L ' ~ ~ * w c r n o t m m ~ ~ ~ ~ .  f f ~ k m b m t - f U A t ~ ~ n / w -  
mabna- I INAI ,  u m 0 9 . n n t & m r * d t o ~ I M .  

HYDRAULIC FLUID 

Section I 

P.O. Box 1441 60 11th Ave. N.E. 11-8-66 61886 

Minneapolis, Minnesota 66940 Minneapolis, Minnesots 55413 
- -- - 

Section Il - Hazardour Ingrodknts/ldantlty Information 

U a d r 8 C r d m g . n  
ararblCrehoOll  

Comoqwnm OchrUmh h NTP. LARC a 
l S d e  ChimkJfdmCiw; Con;nmMmr(aI CAS R - h .  % I@&&) OSHA PEL ACQIH TLV R a m m d d  OSHA (181ax) IVdb) 

~etroleudhydrocarbon industrial oil 100 mixtum 
Oil mist. i! generated 5 mg/ma 
Identity of ingredients that are trade secrets are excluded from thb list. INA 

-- - - 

Bofflng Point S- G t d W  lH20 - 11 
Above 600°F 0.880.89 

V . m  Pr- (mm Ha.) MdUng Pdnt 
INA N A 

Vapor h . k y  (AIR - 1) Enpombn Rmte 
l&r*c&um8-1) 

Heavier thzn air INA 

Sdublli In W n u  
Negligible 

Appasnncm md Odoc 
Clear to yellow, characteristic odor 

Section IV-Flre and Explosion Hazard Data 

R..h Pdnt (Mathod Ikd) Flanm&bUmlP LEL U R  
410°F (COC) INA INA 

Md* 
Dry chemical. Cot, water spray, foam, sand or eerth 

- - 

SprcW Fln Whtlnq Rardurr 

Water spray may be useful In m i n i n g  vapon and coding cmts i nm  sxpossd to heat b flame. Avoid spreading burning huki 
water used for cooling p u v .  See HAZARDOUS DECOMPOSITION, Section V. 

Unurwl Fh ud ExdoJon Huw& 
Material will bum, but will not ignite readily. 

Section V-Reactlvlty Data 

st*: IJ- Stab). Gmdkbnr~~ Avdd: 

X Avoid contact with any .our- of ignition 
hwmm&hv ( M e h i h  m A M )  

 void contact with strong oxidizing agent.. Extended exporum to high temperaturn mum d-. 
. . 

H u r d o u r b a n m d t b a B -  

T h e m l  decomposition tn rho Presence of air may yidd major -unw of oxid= of carbon a d  minor amounts of o* of d f u r  
nitrogen. 
H a d m  W O s c u r  m&tm C a d r b r r t o A w .  /' 



P l y  Aartbl8r of En??: 
INA -- 
H e a l t h  Hazard8 (Acuro and C h n m l  
EYE COKfACT: T~l is  material may cause eye irritation. Diruct contact may ct l t i~s br;:.:ing, tmring and redncs. 
SKlN CONTACT: This material may cause akin irritation. Prolonged or repeated contact may cause redmu.  burning and dermathis. 
INHALA TION (BREATHING): Exposure to mists, or prolonged or repeated exposure to fume8 or vapor8 that m y  be genefated when this 
material is heated, ma cause irritation of nose a d  throat. 
INGESTION (SWALL~WINGI:  Accidental in~eotion of this material may cause irritation of the digestive tract. 
Sqnr ud Svmgcorm of 

See Health Hazards 
M d i  Corduoru G r v r w  Aggrlvatd k Ovruporrn 

INA 
-.- 

Emergency and First Aid Procedurer 
mES: For direct contact, flush fhe affectnd sye(8) with clean water. If irritation or redness devebpe, mk medical attadon. 
SKIN: Do not use gasdinsm, thinnec or mtvenu to remove product tram skin. Wipe material from skin and remove contaminated dothing. 
Cleanse affected areala) thoroughty by Mi with .oep and wa ta  and, if necepssry, a watedw rkin chncw. If lrritiaion or redness 
develops and peniou, seek medicel attontion. 
INHALA TION (Breathin I: If irritation of n o ~  or throat dsvdopr. mom from raurca of axpowre and into frah air. If lrrbt@ &. 
rat medial attention. R v k h  is not breathing rn if hump diffkulth dwdap, artifid rrp*.tbn or OX- .houkd be .dmn~tmd bl 
qualified personnel. Seek immediate medical attenth. 
INGESTION lSwaUowing): If victim i a n u c h s  and dert, give 2 to 3 cupe ot mirk or water to M r .  Seeic rnedicd uttcmcioct. 

TO PHYSlClAN: EmtGis or lavaqe is not reuxnmended for ingestions or minute quantities or taster of most hydrocarbons. Medical opinion h 
divided for larger ingestions. Enmais or bvage bar been recommended for those peuo(eum products which have a high oral toxicity. Gestric 
Levage with a cuffed endotracheal tube h recommended by mme physicie~ to prevent aspiration. 

Saction VII-Procaduror for Spllb and Dlspa.rl 

Collect leaking liquid in reelebb containera. Absorb spilled liquid In sand or inert absorbant. 
W r u  Di.poJ M.chod 
Dispose of oroduct in accordance with local. county, state, and federal r e g u b h .  

Section Vl l l -  Handllng and Storage 

Store in a cool, dry location. Keep away from incom tible material. (Sag Section Vj. Avoid enetatir~ oil rr.isu uhik h!.ndling. Avoid 
prolonged or repeated akin contact. Wash thoroughrafter handling. Do not wear oili5o8hc?clothing or show. i 
0th P r . u u h  I 
INA 

- - -  - 

Section IX-Protoctlva Equipment and Clothlng 

If airborne concentrations ex- recommended exposure limits, a nuitable filter-type rsrpiratof shouid be worn 4s- Section W). 
V.ncY.cion: LoolExhurn spei.l 

If current ventilation practices are not adequate in  maintaining airborne concentrations below the estsblhhed exporuro ~~~ 
(see Sectlon 1). additional ventilation or exhaust systems may be required. 
Mchnid 1t.nrdI (khr 

) Recommend eye protection to safeguard against potential eye contact. irritation or injury. 
P r o t d  G b u :  

Advise use of gloves impermeable to the material handled to prevent skin contact and posaible irritation. 
0th Protulirn Cbthing or Equlpmmt: 

It is suggested that a source of dean water be available in work arm for flushing eyes and skin. Recommend barrier cream that are 
specific for oil-based materials when gloves are impractical. 

Wotk l~g lan ic  Plrocr: 
Standard industrial hygiene practicer. 

Gram L providing Macarid Safmy D.1. hf-& bud upon th. &u from & b a h m  hixr~dar, to k 5.- Ihl. hfm-  
t h  have bren obulnd h whoto or h pan from hd+nd~~t iabratorlr or 0- not unbr our &.c( e. no -u- 
that the informaclon h sccurata. rdlblr. camphe or t~lurruh, .nd 0- m y  d y  thoram on)y at 0vyw'r rlok. WO nwk. no 7- * 
.Mhh md u f a t ~  V O C B U ~  that h . H M u r ~ g r u d  wiU k d . q w t o  tor dl hdivldruhndlor *tcut&u hvdvhg 19 dm- N o m w o t  
. e n t l b l l i t v .  ~ l o r a p . m k u l u p u c p o w o r n y o t h w m m n t y h u p r u d o r ~ c r g . r d h g ~ ~ ~ ~ ~ ~ ~ ~ ~ t h  

Q ~ ~ o b . ~ u i o d f r o m r h . ~ d ~ d . u o r ~ p r ~ d ~ c ( . t h . ~ f . t y o ( t N . p m d u a . o r t h . ~ r J . u d ~ h ~ ~ .  
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SECTION I11 - PHYSICAL DATA 

Form OSHA-20 , . 
Rm..  BY 7 s  

, 

7 

SECTION 1 
MWUfACTVRtRS W M C  EMEICENCY I L L  €?HONE WO. 

Eagle-Picher Industries, Inc. 5 U  721-7010 
ADD RCSS ( umber, S m m .  r).. Srm. ? adr) 

, 580 But~dinrr. P . O ~  Box rjb: h n c i a n s t i ,  Ohlo 45201 
CHEMIC~L unuc ANO s m o ~ r u s  TRADE X ~ M E  AUD SVNOUYMS 

Diatomaceous earth Floor-Dry 
CMCMICAL FAMILY , Amorphous or o p a l i n e  silica 

2.2 

o .O 

0.0 - 

SECTION I I  - HAZARDOUS INGREDIENTS 

trrclrac C R A V I ~  (wao-xj 

PERCtW.  VOUTlU i '  
DY VOLUME -1 
EVArORATlON UATE 
t 911 

rorLtus m~m fr.1 

V A ~ R  PIIWQE (mm %.I , . 
VAPOR oeusmr (AIR-1) 

1 0 5 0 ~ ~ .  

? 

? 

-cf i -cE~DOOOn Granular material - no odor 

VLV 
' {UnIul 

TLV 
(UniPJ 

SOLWILW IN w n ~ a  I O.S-~X 

% 

PAiNTS.?RESERVATlVES, L bOLVEUTS 

, P'CME*s Does not apply 
** *I 1* CATALVST i '-. 

VEHICLE 91 (1 s t  - 
11 n I# SOLVtKIS 

AOOlTlVU 11 v t  ~r 

mnrms n I* tt 

4 

SECTlON IV - FIRE AND EXPLOSION HAZARD DATA 
r ~ ~ s n  m r n  twrrnoa u-1 FUUMAUU L ~ r r s  L.I I UII L Rone w i l l  not bum I 
cxwNav Iswua  MEDIA 

Does not apply - 
S-CIAL f IRE PlCWTfW(i PQOCCDVILS 

WUSUAL FIRE AN0 CX.LOLIOU W R O S  

None 
a 

HAZARDOUS MIXTURES OF OTHER LIQUIDS. SWLtDS. OR GASES . 
See Sec.tlon V 

i 

% 

8 '  - . . . . 

ALLOYS AND YEtALLK: CUATIPfGS 

msrUmAr Doesnot apply 

ALLOIS t* *I (1 

Y C ~ ~ L L I C  C O ~ T I N Q ~ '  9 11 

WILLELL METAL l' Il I* 

FLUS c o a r l H c  01 CORE FLUX 

P M E U  (I n vr 
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SECTION V - HEALTH HAZARD DATA 
TMlllESHOLb LIMIT VALUE 

See General Industry Standards (OSHA) Sec. 1910.1000 Table 2-3 
EFFECTS OC OVLRUrOSURL 

Inhalation of quantities of dust in excess of TLV recommended 

by OSHA over an extended number of years may produce pulmonary impaiment. 
IMLIUSWCV -0 FIRST A10 PROCEOURW 

b . 
SECTION VI - REACTIVITY DATA 

S T I I l L l W  UWSTArnLL 
CmDITIOWS TO AVO10 

, C I A I L L  X 
I kCOMII.ATUI LITY ( & f # l d I ~  10 

Hydrofluuric Acid 
WAZAlWUS D ~ C O M ~ I T I O W ,  *IOOVCTS 

.. . None 
.- COUOITIONS TO AVO= 

U U A ~ O O U S  MAV OCCUR --' 

COLVMCRlXATION 
WlLL NOT OCCUR X 

* 
. I  

SECTION VII 1: SPjt t  OR LEAK PROCEDURES 
wevs TO m t  TM~N IN ~ ~ f t  MATERIAL IS RELL*SED OR snuEo 

Non Toxic. Vacuum clean spillage, vet weep or vash away 

W N T C  OISPOSAL M R H O O  . . - 
Non-Biodegradable - use s o l i d  vaste disposal coumon to  land f i l l  type operation 

v 

+ 6 sirn~1.r tiiaposa~.. A 

SECTION Vlll - SPEClAL PROTECTION INFORMATION 

. . 

C 

.SECTION IX - SPECIAL PRECAUTIONS 
I 

PCICUVTIOWS TO .I TAKEN I W  CUNOLlNO AND STORIN0 

tfatntaiu good houskeeping practices. Avoid creating dust. 
OTMCR CRCCAUTI- 

. . 
form OSHAwtO .:a 
I a r .  Urr 7s L 
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* 
. WTERIAL S F  EM DATA SHEET 

@GLE-P I CHEI? I NOUSTRIES , XNCORPORRTED 
n1riEmts DIVI SI ud * 

PO BOX 12130, R E N O ,  NEVADA, 8P510 
702-322-3331 . 

DATE ISSUED: 1 i f  1 ~ 8 5  . . 
MTE REV1 SED: - 

.. . . - I 

1. I D E N T I F I W I W  
--w-----I--------.g---------&-------.w------.ww---------- 

PRODUCT PW4EIFLOOR DRY SUPER.FINE, DlaLOFIH, CELATOn HP GFIADES 
CHEnICClL FAn1LY:MORPHOUS S lL ICA CHMI  CAL FOiUlULA t 02s i 
CAS #:7631-86-9 WX 100% . 100% 
CHEnI CAL W E  : DIATIM?CEOUS EARTH I CALCINED 
LISTED CIS 'A CCIRCINOGEN I N  NTP, IARC, OR OSW 1910(2) - NO 
HAZARD WTERIAL DESCRIPTIU.IIPROPER SHIPPING M E , , H A Z A R D  I D  NO* 

' 

(49CFRl72.10 1 1 - DOES NOT 6PPLY 
A D D I T I W L  WZARD CUSS - ?.OeS NOT APPLY .. 

- 2. PHYSI CAI. DATA 
----UII----UI------~------&~------------~------.-- 

BOILING POII.TT: 4050 DEG. F VAPOR PRESSURE : t i 0~  APPLI WBLE 
VAPOR DENSITY :NOT APPLICABLE WPORATl[fi( RATE:NOT APPLIWBLE 
% VOLATI LE:t4OT APPLICABLE SOLUBILITY I N  HZO: < 2% 
SPECIFIC GRAUITY; 2.2 % SOL1 0 .BY WElGHT;100% 
pH: (10% SLURRY) 6.0-8.0 
A P P ~ W C E :  ODORLESS ORANUWR PDODUCT , BUFF To OF~-WHITE 

.P, 

3, FIRE AND MPLOSIIE( W A R D  DAT6 . 
---- --- - - . . I - .... -.. ., . ... 9 ' .  

FLASH POINT :NOT APPLI CFIBLE 
F W B L E  LIMITS: LEL - NUT APPLltABLE UEL - NOT ~PPLI~ABLE 
MTINGUI SHXNB flED1A:NOT APPLICABLE . . 
SPECIAL FIRE FIGHTING PR0CEDURES:NOT APPLIUtBLE 
UHUSUAL FIRE PND EXPLOSi ON HAZARDS :NOT APPLICABLE ' 

* 

4.  HEFlLTN HAZARD DATA 
-.-I- UI~.III~I--9.-----..__I)__I)__I)__I)-u----.-__I) 

THRESHOLD L IHIT  VALUE: 1.25 HB .I CU tl. . 
PERHISSIBLE MPOSURE L IH IT :  1.25 floe/ CU H. 
EFFECTS OF WERMPOSURE-CWDITI ONS TO FWOID : INWLATION OF DUST IN 
MCESS OF TLV RECOmMDEO BY ACGIH OVER WENDED N W B E R  OF 
YEARS M Y  PRODUCE PNEU'lOC6(10SIS. 
PRJWRY ROUTES OF W R Y :  INHALATIQJ ( X I ,  SKIN CONI~CT ( ,OTHER0 
MERGENCY AND FIRST AID PR0CEDURES:NCNE REQUlREO 
WZARDOUS INGREDIENTS: ANALYSES BY X-RAY DIFFWCTIU4 W E  SHOWJ 
THE PRODUCTS LISTED ON THIS SHEET TO COKTAIN BETWEB4 0% AND 2% 
CRYSTALLINE SJLICA AS CRISTOBALITE WITH AN AVERAGE CWCPnRc\TION 
OF 0 e e%. REFER TO THE ATTACHED FOR AN D(P-T 1 OF TLV W D  PEL e 
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. . . . . . . .  . , . - 2 2 -  - -. - . ., 

STABILITY:' STCIBLE <X I  WSTABLE ( 
COt4DITI U4S TO AVO1 D :NOT APPL l CABLE 
INCCXPATlBlLITY a t  i 1 s to  avoid) : HIORO~LUDRJC ACID, 
HYOROGEWTED VEWTABLE 01 LS 
HAZARDOUS DECOnPOSITION PR0DUCTS:NOT CIPPLICABLE 
HAZARDOUS POLYtlERIZATION: tW OCCUR < 1 , WILL NOT OCCUR (X) 
CONOITIOT4S TO AVOID :NOT APPLl CARLE . 
6. SPILL OR LEAK PROCEDURES 
-~---~o-----.----.-----o~----~~C-(I--~~----------.----- 

STEPS TO BE TAKW IN @SE WTERICIL I S  RELE4SED OR SPlLCR)? 
NONTOXl C, ~ c U L R ~  C L W  SPILLAGE, UET SWEEP OR WSH 

WSTE D l  SPOSftL XETHOD:N(Xi-B1 ODEGWD6BLE, USE SOLID MSTE DISPOWL 
C W C N  TO W D F I L C  TYPE OPERRJIR(S ... OR SIHICAR DISPOSAL OR IN 
SLURRY TO SWPS. 

7. SPECIRL PROTECTI[RI INFORMTIQ4 --------..------~---------~----------~---------------.---- 
RESIRATORY PROTECTION: BUREAU OF.HINES OR NIOSH APPROVED 
RESPIRCI'TORS FOR PROTECTICN AfAlNST PNEWOC@4IUSIS~PROOUCING.DUST 
RECMB4DED WHEN CCNCPCTRATIONS OF DUST MCEED REGCWENOED TLV. 
VD47ILATlON:LOCCSL - COMROL WITHIN TLV " 

PROTECTIVE GLWES: NOT.NOWLLY NECESSRY . . 
M E  PROTECT1 OIi :NOT NOWILLY NECESSARY 
OTHER PROTECTIVE EQU I rn : NOT NORWLLY NECESSARY 

8. SPECIAL PRECCIUTl ONS . . I 

---.---.-.-------.--.---------..---.--.----------- 
PRECAUTIONS TO BE TAKEN I N  CWDLINO WD STORINOt~@lKTA1N GOOD I 

HOUSEKEEPING PRACTICES - AVOID CREATING DUST * 

OTHER PREWUTIONSa SEE CAUTIlN UBEL [M BAG 

DATE:NWMBER 18, 1985 
NOT1 CE: WHILE THE I N F O ~ T l  W CIND RECDWENDATIONS 'SEI FORTH 
HEREIN ARE BELINEO TO BE ACCURATE AS OF THE DATE HEREOF, 
BGLE-PICHER INDUSTRIES, INC. NAKES NO W A R R N W  I N  RESPECT 
THERETO WD D l  SCLAInS ALL CIA01 k1TY FRM RELIANCE THEREON. 
<AS OF THIS W E  THERE ARE NO IMIUERSRLLY RCCEPTAELE STWDFIRDS 
FOR CRISIOBCSLITE.1 . 
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I TMLE 2-3: An empldycs't exposure to any mnt;rial listed i n  
Table  2-3, in Any 8-hour work sh i f t  of a 40-hour work week, s h a l l  not 
exceed the  8-hour time weighted average l i m i t  (TLV) given for  that material 
i n  the table.  

. . . - ,.: . . . . .  ....... . . . .  , . . . . . . .  . . ,: :. 
. . '. .., ' . ,, , :+?-+!>>';;:..,.. . . .  . . . . . .  . . ' . . ,.: .,. -* 

i . . v :  . . . . , .. c .:it ?t ... .. ST?*-; .. 
TABLE 2-3 - H I N W  DUSTS ** 

-0- - w u I I - . - L - - - -  --- 
SUBSTANCE H P Q ~ ~  H~/CU. H. 

w e -  

. . .... .: -4 T9.; .' 
' :  SILICA: . . ' . . . . . .  ". . . . .  . . . .  . . : . . ,  . ,. , , .: ,;;,< t<+*:?.:;- . . . . . ,  . . .  .: . ' 

.._ . . . . . . 2 . ' : . ,  . . . . .  - ..:+!b>.,; 2: 
. . .. , . .  . . . .  * . . . , _)___ 

.. ... .. . . . . . . . .  , 
. . "1.2 

. . . . .  ' - l;.?.: . . 
. . . . . . . . . I  . . . . . . . .  ? ;:+ . ...... > ;.: .: : :. : -1 ,;? .::. .;>.-, . , :. _._: .,..! .. , .  . . . . .  . , - 

a 8 ,. -,: , .;..,..,- :.;'?'!:: . CRyn&JJNp . .: . ,;.:!. -., ;-;:.., ,, , ..,.- , ., ;.f~~;~~~~~'~~L:?~, ':., ' - ,  

. . . . . .  . .!.I. . . :, . r . .  

. .  , - '# .. - . . . .  . ., ....... ' .QUARSZ (Respirable) ' 250 10 H~/CU. H.+ ;. . 
XSiOZ+S . Zsioz + 2 . , . - . -.. ' , ; $- -,- 

QUARTZ (Total h o t )  :..... 30 H~/CU: H. . , Z ,  
.,&d-' ........................ 

- .. 8 

CRISTOBACITE: Use 112 the value calculated Erom the count or mass , I t  I ,  

Eorrrmlae for quartz. 
'* . 

IRXDYHXTE: Use 1/2 rha ~1ue .c81culated from the £ormulao for 
quartz. . .  

-.-... . . .  .......... * The percentage of 'Cyrstallhe S i l i c a  i n  .the :formula Is the amount 
determined from airborne samples except in ihose instances in which 
other methods have been shown to b e  applicable. . 

# From 1985-86 ACGIH Threshold l i m i t  values, Table 1, equlvaleut "ILV' a 
in Hppcf and Hg. /CU.H. (respirable mzss). for mineral dusts. . 

** 'Table 2-3 - Minerals ~ u s t b  -'code of '  ~ c d i r a l  Regulations, T i t l e  29, 
Chapter XVII, Part 1910, subpart 2; revised 'as of July 1, 1979, e tc ,  etc., 
amended by 48 FR 53280, November 25, 1983. 

_ %  e . . . .  . . . . . . . . . .  '2  :. 
....... 

: . -PEL computation based on the s a c  formulea. -.*, ' . - .- 
. . 
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Minerals Division 
EAGLE-PICHER INDUSTRIES, tNC 580 Walnut Strrer, P.O. B o x  779. Cincinnati. Ohia 45201 Plocrrunphntc: Clark b Colado. Ncvrda 

Cehtom HP-78 is a calcined diatomaceous earth processed for use as a l i ght  
weight general fill, absorbing compound, and may b e  incorporated i n  products 
that require an optimum ratio b e t v e e n  l i g h t  dens i ty  and high melting p o i n t .  

I t  i s  essentially pure amorphous s i l i c a  and as  such may b e  used by those 
requiring a s i l l c a  source. 

. . 
Physical Properties ( ~ ~ ~ 1 ; s l )  
I 1 

Screen Analysis (Tyler) 
+20 Mesh ------2--A;----------------" 1% 

- - - 

Apparent D r y   ensi it^ ( Ibs  . /cu . f t. ) (tapped) ---- ------------- 25.0 
Moisture (24 Hr. h e n  Dry Method) --:------------- 0.1% 
O i l  Absorption (Gardner-Coleman) (lbs./lOO lbs.,)----------- 101.7 
pH -------------------------- -- 7.0 
crushing Strength (. 125" eomp. 11' cqlunm) ( lbs.  Isq. in. ) ---------- 221 
Particles per Pound ------------------ 16.56 mil l ion  
Color ----------------------- Light Tan 
Structure ----------- --Predominantly ~ o r p h o u s  diatomaceous silica 

Chemical Analysis (Approximate) 
. ,  

Silica ( ~ ~ 0 2 )  ----------------------- 90. OX 
Almina ( A 1 ~ 0 3 )  -------------------------- 6.5X 
Iron Oxide (Fe203) ..................... 2.3% 
Lfme ( C P O )  ---------------------------------- 0.2% 
Magnesia (?I~Q)------------------------ 0.3% 
Other &ides ........................ 0.3X 
Ignition Loss (In addition to Moisture at 105.)------- ' 0 .4X 

Ihc  high ef C o g 1 d i i . r ' ~  Ctlahm Itpou'ts In Slorrr erce.dirgir'drpndoblr rm of dldrmnwm rLo. Ow 
and ?dIq Coda, Hnode, thdr priraitr to ht rdotc. R t d h  milling. dis*hg. c&q ond flux-mlrinlng hoi-  

J * * . -- .- .-..--a ---L--A -TA -I-& C- I-+ nnrlrrh- h r  44, rnrl*~ of crm(n  nf Crfa?om w t  



Gasol  in. 
<CAS NUHBER: 8006-61-9) 

NONE 

Gaso l i ne  i s  c l e a r ,  flammable, v o l a t i l e  l i q u i d  u i t h  a  
c h a r a c t e r i s t i c  o d o r .  I t  i s  a  complex m i x t u r e  o f  p a r a f f i n i c ,  
o l e f i n i c ,  and a r o m a t i c  hyd roca rbons  r a n g i n g  f r o m  C3 t o  C11 
compounds. These number as many as 250 s e p a r a t e  hyd roca rbons  i n  
v a r i o u s  commerc ia l  g a s o l i n e s .  IACGIH, P.283, 1986'1 

6 a s o l i n e  i s  i r r i t a t i n g  t o  s k l n ,  c o n j u n c t i v a r  and mucous 
membranes. D e r m a t i t i s  may r e s u l t  f r o m  r e p e a t e d  and p r o l o n g e d  
c o n t a c t  w i t h  t h e  l i q u l d ,  u h i c h  may d e v e l o p  h y p o r s o n s i t i v i t y .  
Gaso l i ne  vapor  a c t s  as  a  c e n t r a l  n o r v o u s  sys tem dopressan t .  
Exposure t o  l o u  concentrations may p roduce  f l u s h i n g  o f  t h e  face ,  
s t a g g e r i n g  g a i t r  s l u r r e d  speech* and m e n t a l  c o n f u s i o n .  I n  h i g h  
c o n c e n t r r t i o n S ~  g a s o l i n o  vapor  may cause unconsc iousness ,  coma. 
and p o s s l b l y  d e a t h  r o s u l t l n g  f r o m  r e s p i r a t o r y  f a t l u r e .  O the r  
s i g n s  a l s o  nay  d o v o l o p  f o l l o u i n g  a c u t e  exposure .  Those s i g n s  a r e  
e a r l y  a c u t e  hemorrhage o f  t h o  p a n c r e a s *  c o n t r i l o b u l a r  c l o u d y  
s u e l l i n g  and f a t t y  degeneration o f  t h e  l i v e r ,  f a t t y  degeneration 
o f  t h e  p r o x i m a l  convoluted t u b u l e s  and g l o m e r u l i  o f  t h e  k i d n e y s ,  
and p a s s i v o  c o n g e s t i o n  o f  t h e  sp leen .  I n g o s t i o n  and a s p i r a t i o n  
of t h e  l i q u i d  g a s o l i n e  u s u a l l y  o c c u r s  d u r i n g  s l p h o n i n g .  Chemica l  
pneumon i t i s ,  p u l m o n a r y  odoma, and hemorrhage may f o l l o u .  
Aromat lc  h y d r o c a r b o n  c o n t e n t  may a l s o  causo h e m a t o p o i e t i c  
changes. A b s o r p t i o n  o f  o l k y l  l o a d  a n t i k n o c k  agen ts  c o n t a i n e d  i n  
many g a s o l i n e s  poses  an  a d d i t i o n a l  p r o b l e m  e s p o c l a l l y  uhe ro  
t h e r e  i s  p r o l o n g e d  s k i n  c o n t a c t .  The e x i s t o n c e  o f  c h r o n i c  
p o i s o n i n g  has  n o t  been established. IS ITT IG ,  P. 471, 19851 

NFPA RATING - F l a a m a b i l i t y  - 3 Sovore  
H e a l t h  - 1  S l i g h t  
R e a c t i v i t y  - 0 None 

TOXICITY HAZARD RATING - 3.3 = H o d o r a t e l y ~ t o x i c ~  p r o b a b l e  
o r a l  l e t h a l  dose (human) 0.5-5 
gm/kg bo tueon  1  ounce and 1  p i n t  
t o r  1  l b . )  f o r  70 k g  p e r s o n  (150 
l b s . ) .  IGOSSELIN CTCP 5TH ED 19841 



Acu te  and c h r o n i c  l o c 8 l c  s k l n  3-2; 
mucous membr8nes 3-2; eyes 3-2. 
Acute  and c h r o n l c  s y s t e m l c ~  
i n g e s t i o n  3-23 I n h 8 1 8 t l o n  3-2: 
s k i n  3-2. 3  + High: may cause 
d e a t h  o r  permanent I n j u r y  a f t e r  
exposure  t o  s m a l l  q u a n t i t i e s .  2 = 
Moderate:  may i n v o l v e  b o t h  
i r r e v e r s i b l e  and r e v e r s i b l e  
changes n o t  severe  enough t o  cause 
d e a t h  o r  permenent I n j u r y .  [SAX. 
DANGER PROPS INDUS HATER 6TH ED 
p e l 4 7 1  r 19841 

IHHEDIATELY DANGEROUS TO L IFE  OR HEALTH - NONE 

OSHA PEL - 300.000 ppm. 900.000 ag/m3:TWA 
500.000 ppm, 1500.000 mg/m3;STEL 

ADOPTED ACGIH/TLV - 300.000 ppa, 900.000 ag/m31TWA 
500.000 ppn, 1500.000 mg/a3;STEL 

NIOSH/REL - NONE 

Gasoline i s  used  as a  f u e l .  d i l u e n t  and s o l v e n t  t h r o u g h o u t  
i n d u s t r y .  [SITTIG, P.471, 19851 

SH 1982 N A T m  OCCUPA- EXPOS- 

NONE 

1973 P E Y  

NONE 

M / E X P W  DATA 

NONE 

Genera l  v e n t l l a t i o n i  l o c a l  exhaus t  ventilation; h o o d l  e n c l o s u r e  
o f  p rocess  o r  u o r k e r .  

L PRO- 

B a r r l w r  creams and l m p e r v l o u s  g loves ;  p r o t e c t l v w  clothing. RaSks 
i n  heavy exposure  t o  v a p o r s .  I S I T T I G P  P . 4 7 1 ~  19851 

STORAtE 

NONE 



3964 NEEDLES* P INS*  AND FASTENERS 6 0 3 3 6 5.97 
4941 WATER SUPPLY 631 3 6 5.71 
2833 HEDZCINALS AND BOTANICALS 20347  133 5.67 
3322 MALLEABLE IRON FOUNDRIES 10675 9 3 5.55 
3911 JEWELRY* PRECIOUS HETAL 1 r885 9 9 5.25 

S I C  INDUSTRY 
CODE NAHE 

HEDICZNALS AND BOTANICALS 
MEDICAL LABORATORIES 
PLATING AND POLISHING 
ELECTROHETALLURGICAL PRODUCTS 
PHARMACEUTICAL PREPARATIONS 
PRIMARY METAL PRODUCTS, NEC 
COHMERCIAL TESTING LABORATORI 
SEWERAGE SYSTEHS 
PHOTOENGRAVING 
PRIMARY NONFERROUS METALS. NE 
SCALES AND BALANCES 
INDUSTRIAL ORGANIC CHEMICALS 
INDUSTRIAL INORGANIC CHEMICAL 
ENGRAVING AND PLATE PRINTING 
CONVERTED PAPER PRODUCTSI NEC 
RECLAIMED RUBBER 
RESEARCH L DEVELOPMENT LABORA 

TOTAL ON f OTAL P E R C E N T  
PAYROLL E X P O S E D  E X P O S E D  

NONE 

6 o n o r a 1  v o n t i l a t i o n l  l o c a l  o x h a u s t  ventilation; hood; e n c l o s u r e  
o f  p r o c o s s  o r  u o r k o r .  

Do n o t  h a n d l e  b r o k e n  packages  u l t h o u t  p r o t e c t i v e  equipment. l ( C )  
AIR, 1986 I 
Wear a r u b b o r  a c i d  s u l t *  hood*  b o o t s  and  g l o v e s ;  c h e r l c a l  
g o g g l o r ;  s a f o t y  showar and  .yo b a t h  s h o u l d  be p r o v i d e d .  
[CHRIS. HAZARD CHEM DATA HANUAL. 2 19781 
Vondor  r o c o m m o n d a t l o n s  c o n c e r n i n g  t h o  p r o t e c t i v e  q u a l i t i e s  o f  
m a t e r i a l s  a r e  8% f o l l o u s t  n a t u r a l  r u b b o r ,  nmoprono, n i t r i l e *  anc 
p o l y v l n y l  c h l o r l d a  r o c o i v o d  C ( f a i r )  o r  D ( p o o r )  r a t i n g s  f r o m  
t h r o e  o r  mo re  vondo rs .  B u t y l *  nooprono-styrono-butadione, 
c h l o r l n a t o d  p o l y a t h y l ~ n o ~  and s t y r e n a  b u t r d l o n o  r e c e i v e d  C o r  f 
r a t i n g s  f r o m  lass t h a n  t h r o e  v o n d o r s r  B ( good )  and  C r a t i n g s  - 
u l t h  C's p r e d o m l n a t l n g  - f r o m  s o v o r a l  u o n d o r s s  V i t o n  r e c e i v e d  
(highest) or B r a t l n g s  f r o m  l o s s  t h a n  t h r o e  vendo rs .  n o  C O s  o r  



D m s ,  B and C ratings - uith B 1 s  predominating - from several 
vendors. IACGIH; GUIDELINES SELECT OF CHEH PROTECT CLOTHING 
VOLUME I1 FIELD GUIDE P. 65 (1983)l 
Respiratory protection should be as f0llOuS: Up to 125 mg/m3t 
any supplied air respirator operated in a continuous flow node. 
substance reported to cause eye irritation or damage: nay 
require eye protection. Up to 250 mg/n3: any self-contained 
breathing apparatus uith a full facepiece or any supplied-air 
respirator uith a full facepiece; any air-purifying full 
facepiece respirator (gas mask) uith a chin-style or front- or 
back- mounted canister providing protection against the compound 
of concern. Only non-oxidizable sorbents are alloued (not 
charcoal); any chemical cartridge respirator with a full 
facepiece and cartridgets) providing protection against the 
compound of concern. Emergency or planned entry in unknoun 
concentration or I O L H  conditions: any self-contained breathing 
apparatus uith full facepiece and operated in a pressure-demand 
or other positive pressure mode or any supplied-air respirator 
uith a full facepiece and operated in pressure-demand or other 
positive pressure mode in combination uith an auxiliary 
self-contained breathing apparatus operated in pressure-demand 
or other positive pressure mode. Escape: any air-purifying full 
facepiece respirator (gas mask) uith a chin-style or front- or 
back-mounted canister providing protection against the compound 
o f  concern or any appropriate escape-type self-contained 
breathing apparatus. Only non-oxidizable sorbents are alloued 
(not charcoal). Any appropriate escape-type self-contained 
breathing apparatus. INIOSH: POCKET GUIDE TO CHEMICAL HAZARDS P. 
173 (1987) DHEW (NIOSH) PUB NO. 85-1141 

STORAGE 

Storage color code: yellou (reactive). Specla1 precautionsr keep 
container tightly closed. Store separately and auay from 
flammable and combustible materials. General storage procedure: 
safeguard against mechanical injury of containersf isolate from 
turpentine, combustible materials, carbides, metallic powders, 
fulminates, picratas, or chlorates. 



Nitrapyrin is used as a fertilizer rddltivo to control 
nitrification and t o  prevent loss of nitrogen in soil. IACGIH, 
1986 I 

NONE 

NONE 

NONE 

General ventilation; local exhaust ventllrtioni hoods enclosure 
of process or uorker. 

NONE 

STORAGE 

NONE 



N i t r i c  a c i d  
CCAS NUMBER: 7697-37-2) 

Aqua f o r t i s / A r o t i c  a c i d / H y d r o g e n  n i t r a t e / N i t r y l  hyd rox ide /Ac ide  
n i t r i q u e  CFrenchl /Acido n i t r i c o  C I t a l i a n ) / A z o t o u y  kuas ( P o l i s h ) /  
S a l p e t e r s a u r e  <German)/Salpeterruuroplossingen (Dutch) /Whi te  
f u m i n g  n i t r i c  ac id /Red f u m i n g  n i t r i c  a c i d  

N i t a l .  

N i t r i c  a c i d  i s  a c o l o r l e s s r  y e l l o u r  o r  r e d  fuming l i q u i d  w i t h  a  
s u f f o c a t i n g  odor .  I t  i s  s o l u b l e  i n  w a t e r .  I ( C ) A A R .  19861 

T h i s  compound i s  a  p r i m a r y  I r r i t a n t .  and causes burns  and 
u l c e r a t i o n  O f  a l l  t i s s u e s  and  membranes t h a t  i t  c o n t a c t s .  T h i s  
i n c l u d e s  burns  t o  t h e  eyes a n d  s k i n  b y  c o n t a c t .  burns  t o  t h e  
mouth. t h r o a t .  esophagus. and  s tomach b y  i n g e s t i o n ,  and t h e  
e n t i r e  r e s p i r a t o r y  t r a c t  b y  i n h a l a t i o n .  C i r c u l a t o r y  c o l l a p s e  and 
shock a r e  o f t e n  t h e  immed ia te  cawre  o f  death .  Poisonous; may be 
f a t a l  i f  inha led ,  s u a l l o u e d  o r  abso rbed  t h r o u g h  s k i n .  I n  c o n t a c t  
n i t h  eyes. causes immedia te  o p a c i f i c a t i o n  o f  cornea and 
c o n j u n c t i v a l  e p i t h e l i u m r  i m p a r t i n g  y e l l o u  c o l o r  nhen a c i d  i s  
c o n c e n t r a t e d .  I n  a c c i d e n t a l  a p p l i c a t i o n  t o  eyes o f  neuborn  
c h i l d r e n  s e v e r a l  eyes have b e e n  l o s t  as  r e s u l t  o f  c o r n e a l  
o p a c i f i c a t i o n r  s y m b l e p h a r o n ~  and s h r i n k a g e  of g lobe.  [GRANT. TOX 
OF THE EYE 1974 1 
C h r o n i c  exposure t o  t h e  v a p o r  o r  m i s t  i s  r e p o r t e d  t o  cause 
c h r o n i c  b r o n c h i t i s  and may c a u s e  chemical p n e u a o n i t i s .  The v r p o r  
and m i s t  may e rode  t e e t h .  IACGIH, 19861 
A 25-year -o ld  t r u c k  d r i v e r  d e v e l o p e d r  and 4 days a f t e r  succumbed 
t o r  a c u t e  dyspnea some 3  u e e k s  a f t e r  i n h a l i n g  a c o n s i d e r a b l e  
amount o f  fumes w h i l e  c l e a n i n g  u p  s p i l l e d  LOX n i t r i c  ac id .  A l l  
s t a g e s  o f  e x t e n s i v e  b r o n c h i o l i t i s  and a l v e o l i t i s  ob1 i te ran.s  u e r e  
found.  ISCHHID KO; PNEUHONOLOGIE 150 (2-4) :  133-7 C1974)I 

NFPA RATING - F l a m ~ a b i l i t y  - 0  one 
H e a l t h  - 3 Severe  
R e a c t i v i t y  - 0 None 

TOXICITY HAZARD RATING - A c u t e  and c h r o n i c  l o c a l :  s k i n  3; 
mucous membranes 31 eyes 3. Acute 
and  c h r o n i c  sys temic :  i n g e s t i o n  3; 
I n h a l a t i o n  3; s k i n  3. 30 High:  may 



cause  d e a t h  o r  p e r m a n e n t  i n j u r y  
a f t e r  e x o s u r e  t o  s m a l l  q u a n t i t l r s .  
[SAX. DANGER PROPS INDUS HATER 4TH 
ED* P. 20021 19841  

IHHEDIATELY DANGEROUS TO L I F E  OR HEALTH - 100 ppm (NIOSH. l 9 8 S J  

OSHA PEL - 2 . 0 0 0  ppmr 5 .000  mg0m3iTYA 
4 . 0 0 0  ppm, 10.000 mg/m3tSTEL 

ADOPTED ACGIHlTLV - 2.000 ppmr 5 .000  mg/m31TWA 
4 .000  ppmr 10.000 ag/m3#STEL 

NIOSHIREL - 2 . 0 0 0  ppn.  5.000 mg/al;TWA 

Nitric a c i d  I s  u s e d  i n  t h e  m a n u f a c t u r i n g  o f  p h 8 r m a c a u t i c 8 l s ;  f o r  
p h o t o - e n g r a v i n g  i n  p r i n t i n g  l n d u ~ t r y r  In  J e u r l r y  m 8 n u f r c t u r l n g  
and  i n  e n g i n e e r i n g  i n d u s t r y .  IENCYC OCCUPAT HEALTH & SAFETY 
19831 
I t  i s  a l s o  a c h e m i c a l  I n t e r m e d i a t e  f o r  ammonium n i t r a t e r  r d l p l c  
a c l d .  I ~ o c y a n a t e s r  n i t r o b e n r e n e ~  p o t a s s l u m  n i t r r t r r  
n i t r o c e l l u l o s e  l a c q u e r s .  o t h e r  a r o m a t i c  n l t r o g r n  compound, 
n i t r o p a r a f f i n s  and n u c l e a r  f u e l *  f e r t i l i z e r $ #  e x p l o s i v r s r  and an  
a g e n t  i n  s t e e l  p i c k l i n g .  I S R I l  
I t  f i n d s  v e t e r i n a r y  u s e s  and I s  u s e d  t o  m a n u f a c t u r r  dyes. 

S IC  INDUSTRY 
CODE NAHE 

TOTAL ON TOTAL PERCENT 
PAYROLL EXPOSED EXPOSED 

NONFERROUS FOR61N6S 
PRINARY NONFERROUS HETALSI NEC 
ELECTRONIC CAPACITORS 
ADHESIVES AND SEALANTS 
PHOTOENGRAVING 
INSTR. TO HEASURE ELECTRICITY 
ALUHINUH SHEET/PLATE/FOIL 
CHEESE, NATURAL AND PROCESSED 
PLATING AND POLISHING 
LUBRICATING O ILS  AND GREASES 
PAPER INDUSTRIES HACHINERY 
SWITCHCEARISWITCHBD APPARATUS 
COHHERCIAL TEST LABS 
SYNTHETIC RUBBER 
ENGRAVING AND PLATE PRINTING 
PHOSPHATIC FERTILIZERS 
STEEL SPRINGS. EXCEPT WIRE 
PRIMARY HETAL PRODUCTSp NEC 
RESEARCH DEVELOPMENT LAB. 
AIRPORT TERHINAL SERVICES 



UU/Z2:93 1 0 : 4 0  ~ 1 3 0 0 2 7 3 1 1 1 4  STADIA CORP 
I H i Z ' P 3 R T A L  S A F E T Y  D A T A  S H E E T  

TOR P B I N T I X G  ZhiK RZL?.TEC IQLTEXIALS 
3ate30f ... a 

'regh :' 4 / 1 8 / 9 2  W .  M T .  S QLTr>?GS 1 -------------- 1 ---- 
----l-------L------------------ Xifiixal---- 0 1 EX-UTE ' . . ] I  I 

I 

Eu~ercadesl ,6 / 2 6 / 9 L  Sliyht----- l -------------- I - - -  -----__------------------- Koderzte---2 1 F L W J - 3 L L I ~  I 2 , 
Prepared by8 FSTSR GIXSE Serigus---- 3 I--------------!----  --____-_---------------- Severe----- 

I 
4 j REACTIVZTY 1 0 

---------------------------------==============---------------------------------- . -. 

S E C T T O R  i - g P?.ORUCT IDSRTIPICATION iw~ ~JSE 

e 
!~faaufzcturer' s Name: DIACR,nSH c O R P O ~ T I O N  Ezergcrcy Telcphonc 8 :  618-997-3221 ---_--------------------- --w---------- 

Street address: P.0. BOX 520 City/St/Zip; HERRISr ILLZHOTS, U . 6 . A  62948 _---_----- ------------ -------------------------------- 
P r o d u c t  Class; IIIC Product  Identif  icatiqp: 1381312 

---_-I-------------------------  ------------- 
Trade N a m e :  G3-3 'rtIIIT3 TXX 

Iagradient, I Bazard Data: 
CAS # I ------- -- --------------------------------------------------------- 

1.2-PEXTAEONE, G - m R O n ,  4-HETEYL [%by w t .  20-489, TLV 5 0  PP!l - 
1 LD50 - ORL F A T ,  4000 Mg/Kg 

CAS S 323-42-2 1 LC50 - UXXNOWN _-------------- --------------------------------------------------------- 
2 .  PRCPYLENE GLYCOL ?IETKYL ETHER 12by r r t .  0-202 ,  TLV 100 P2lg 

I LD50 - OEL KBT, 8000 Kg/lg 
CAS # 107-36-2 I LC50 - XI& GPG, 15000 PPH/7E 

----------------------L,,--------------- -------------,----------------------------- I 
I' 
I 
I 

-------------------------------------[------------------------------------------- 
I 
I 
1 ------------------------------------- ------------------------------------------- I 
I 
I 
I 
1 ------L-----------g------------------ ------------------------------------------- 
t 
1 
1 -  
1 -------I----------------------------- 

** NOTES " 

TEtS PRODUCT CONTAmS NO CARCINOGENS OR REP3ODUCTIVZ TOXIZ CREIECkLS 2 5 :  
LZSTSD BY NTP, IaRC, DR OSEA. TEIS PRODUCT CONTAIITS NC. IBTEXTIOXALLY ADJZd r.sln. 
!-fZRCUZY, CADHZW, OR HEXAVALENT CmOHLUH METALS. 
TEIS I k lX  CCHPLIES TO SPEC~PICRTION CID A-A-208 FOR USE BY ITPE I. I;, + 
BPPLICBTOXS. NO CHEMXCPJIS Am LISTED Oh S P ! A  TITLE T I T ,  SECTION 313. 
------___d_-hh____-- ---------------------------------------------------- < -  

Page I of 3 



- -.. 06/22, '93 1 0 :  4 1  ~ 1 3 0 3 2 i 3 1 1 1 4  STADIA CORP 2 00.3 
i - a d e  ~ a m e :  tis-3 VIHLYZ IXK Date a f   re?.-: 4/28/52 

9 ---------------------------------------------- --- ----__ 
-- ______115=_5_5LII----P.I=---=5=========~=======~===================----==----T====== --- 

- I s E C T I O X  =Ti -- PESICLLL DATA 
J 

Zoiling ps. ( F / C )  : 180 5 / 82  C i Vapor aensizy (E/L): 5lGBER ---------------------- I 7s. air ______-_ __---___ 
Odor :  SOLVENT . 1 Appearance: TELTE LZQUID ----------------------------------- I ------------------------- 
Zreezinq ?t. (FlC]: UXKE;OWN ] Vapor ?ressnre:  UllKROVTt --------------------- I f - H g f  -----------------i--,, 

aH : UNXh'O I S p e c i f i c  Gravity: 1,296 ------------------------------------- I 
I ---------------_-_ 

EVGP . rste : vs . Butyl SLOKZ3 I L i q n i d  Cens i ty:  HZF.VTER 
Acetate ( f a s t t s l o w ) :  ------------------ j vs. water -------_______-__-___ 

Percent Volatile Wt.: 48% 1 Coeff - Water/ ------------------ VNKNOWN 
1 Oil D i s t r i b u t f o n :  ----- _--_-_-______ 

---------------------TZ=====B========5L====~==================---~====---------- -----_---__---_------ ---------_ 
S E C T I O N  TV -- EIRE & EXPLOSLOX DATA 

Car hazardous polymerization cccur? NO Flammability ( Y / x ) :  y ~ s  
rt y e s ,  nr t8e r  w h a t  ~ n n d f t f n n s ~  A VAPOR ACCU!-IULXTTON W7T.T. 7fASU EWT)  OR B X ? L Q ~ E  
I3 IGBITED ---------------------------------------- --------------------------- I -----------, 

:Jeans o f  Ext inc r fon :  Foam - X 1 Flashptint - (c"/C) i06 F / 41 C 
97cohn7 P a q m  - .rn3 - x [ ( C 7  ased C n g  t-fcrho6) -----------------a 

I Zry Chemicel - X Wacer F~cr - 
n t h p r  - t ---------------------------------------- i --- Plenmable L i m i t  --- 
77 axp las ian  Scns ir ive  to impact: 1 % hy V ~ ~ U Z ~ Q  

YES ) Upper : UNKXOWN lose= ; 0 . 5  ------------------------------------- I -.----------I --------- 
Clzssification: DOT: PLB;GL3SLE 1 Hazardous combastf on Products: 

OSHkr COMBUSTIBLE I= I C O ,  C02, W D B O C Z B O N S  ---------------------------------------- I -------------------------------------- 
Xutaignition t e m p ,  UN'XXOWN 1 S e n s i t i v i t y  to S t a t i c  YES 

------------------I--- 1 Discharge: ------------_-_-_ 
Specizl F i r e f i g h t i n g  Proce4creet 

A STRAIGHT STRE?*- OF GkTKR COULD SPREAD PLBZ 

= ~ = ~ ~ I ~ ~ I I ~ = = = ~ ~ = ~ ~ ~ F 3 p p = p = = = = = ~ = ~ = = = = t ~ = 3 = ~ = = 5 = = = = r = = I = = = = a ~ I I a R = P = - = = = ~ ~ =  

S E C T I O N  . - V  -- E ! t l t T K  KAZARL) DATA 
- - - -  

Primary Route of Entrv; 
Dermal - X &e contact  - S Inhalation - Z Ingesfion - ------------------- - -. -. . . .. - .. - -. - -- - ---- - -----------..----.--- - -----------I 
Effects of  exposure to product:  
Skin; 
w 

HAY CAUSS D E R ~ T X T I S  U D  IRRTIATTCN 
=lye : KAY C&USE BDXSSS PAD BLURRED VISIO:? 
Inhalation: HAY. CAUSE I R R I T A T I O N ,  DIZZZXE33, E X D  FATIGUE 
Swallowing: ' MAY CAUSS VOXZTING, IRRITATION, AND NAUSEA 
Ovr~expusure: H A Y  CAUSZ KIDNEY AND LIVER DAMAGE 

__-_----_--_-__------------------------------------------- 
Zxposure E m i t s :  50 PPI! 

- .  -----_-_-_--_-___-_-- IIrritancy: YES 
I --------- 

Sensitization NO iHczagency: NO 
'to P r o d u c t :  ----------------------- I --------- 

Teratogeny: NO Synergist ic  F 
-------_--_---d------------------ 

------------_--_------- 
]Carcinogen: NO ; 
I ----------- 
;Reproductive NO 
I T a l i c f t y :  ---------- 
roaucts: NO 

Page 2 of 3 .  
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.* ..-.-. - ..-.- . . -_  --_- - - . . . - .---- 



u a ~ z z . .  93 10: 12 ~13032731414 ST-U) 1.4 CORP ---------------------------------------------- 
- -a-2--- --- ------------- -------J=-----=s==----=-.===========s========================~~=====~ 

%iergeqey' Pirst Aid Proceacres: 
Skis:' ;?ASE KITE SOAi ,  -AND I7ATBR 
S:?e 5 :  ~ L . U S H  XIm HATER EO2 15 I < a U T S S ,  C x L  2 Z S I C D Y  - -zhs:a=tcni PSaVfJE F-mSIi A I X  ABD REST, C ? n  E-Ei3SrCTAX 
Zngestf on: DKI&K SEV3RG GTLASSES CP WATE3, INI3UCE VOWITIXG, C U  PkiYETcu~i 
Other :  CALL 2HYSICIBN ----------- -----------=--- --------- ---=----.---LL---------------------------- ----------------------------=------------------------. ---------__-__----_----A. 

S E C T I O N  VI -- ??F~CTI~ITY DATA - - 

Chemically s table?  : YES 
Lf ro, G=scribe c o n d i t i o n s  to avoid? XON3 - 

-I--------------------------------------- 

I s c a ~ t s a t i b i l L t y  ~ F t h  bthez substznces: YZS 
If y e s ,  ?~hicb ones? STBQXG OXIPZZERS AND CAUSTTC I-L&TE~IALs -__---------------------------------------------------------- 
Xeact i - : i t~ ,  and under which c o n d i t i o n s ?  - 

AVOID OPEN PLANES ANY SPARKS 
___-_-_______--__----------&---------------------------------------.--------.. - 
Eazar2aus Decam~asitfon Prodec t s :  

CO, CC2, XYDROCARZOBS 
=I=EDIIP=I=P83Ptn=L=1===3==~~=~==~~========~=======~=---~=~~=----= 

S R c T T 9 W  VII -- SPECI?AL 2 9 0 T Z C T I O X  I9POB.Li.,TLOK 

?ers. P r o t e c t i o n :  Rye r RECOKktENDED Glover:  ilECOII!-!3NDZD - XGN-E930RBENT ------------- ----------------------------- 
Resp S=ztor: Bi3COM).~TSnED - ORGXhTiC VAPOR Footwcart ~ E C O > Y ; V K D Z D  - Q=L RBSLSTM~ --------------------------------- -----------------.-------- 
C l o t 2 f n ~ :  frSe AS IEZDED O t h e r ;  (Specify) None ---------------------------- ----------------I-- 

V e ~ t i  latian: 
XEE33D T3 KSEP. VAPOR C3NCENTTIITXOY BELOW 2 .  L . V. LETEL. 

--------------------------------------------------------------------------------. 
Sf -------=Lt=T==Z-----=5--"b--------==a=---======~=======~======n==*=~=au=====~=2 ------- 

S E C T I O X  VIII -- SPSCIAL PRECAUTIONS 

Procedure vhen material s p i l l e d  or released: 
2EMCVE ALL SOURCES 09 IGNITXOH. ABSORB ON IXERT VATEkIAL. 

-------__-_-. ___--_------------------------------------------------_--.---_---__ 
3isposal Hethod: 
COM2LY WITH PBDSRAS, STATE, AND LOCAL X S G U L A ' l ' I ~ ~ S  

----- ------------.-------------------------------------------------------------- 

8zorFng and Handling: 
STOR3 IN COOL, DRY P U C E  AMBY FEU?< ALL SOvBCES OF IGBIPTOX 

_---__-__----______-----------------------------------------------------d-------- 

ozher: 
ALL C3PIPONEXTS or  ~ a - 2  PXQUCCT XI LISTED IN TNS EPA'S IXVEBTORY OT CHZHf:CAL 

SUBSTAVCES AS PEQUT33D UNDER TEE F O X i C  SUJSTANCSS CONTROL ACT ITSCAI 

Page 3 of 3 



Hydrous Calcium Wgnesiw silicate 14807-96-6 2 */I$ 
Kaolin Clay U32-58-7 1 O p g h 3  

2 w/m3 
20 m g / d  

VAPOR PR888urU 2 0 ' ~ .  r Not ~ p p L i U b l e  

' 1  

APP8UMcI MIP OPORt Variouo Colora -No Odor , - I 1 

tZAIJUPll DO& ttors with st-g oxiddzarr 
' , 

1. 
1 .  
i 
1 
! 
I 



L 

l l e n t y  a$ n t u z  fog IS &n8. Q1 4 physician. 
8L[I10t waah with soap and watet 
L#QBmSDltr ~o not induce v d t i a g .  Call p h y s i c i ~  or; Paison Control 

Center:, 

t 
-VZObtt R e m w e  pet8on t o  frerh air .  , r 

Avoid utroag oxidizes8 

8 Avoid 8trong oxiaiaare 

Recwrr free psaluct. Seep 1 
product o w n g  or i.poumillg. Mviea 
authoritie8 if produet oat- o e m n  or cc.teccursea. &mure fontomicy wirl 
applicable govrmmntal mgulrtioaa. 

! Ptom at mom terqmrature. 



W M  NQM required 

None required 

--p)J3PSTr Not raquired 

Claan, uafs work gr~cticea 

Is. srrczai tMowavrm 

b89. VOC PER QAk, OF COATLNQ LIB8 WATBR: 0 0 0 

r r r r r ~ r r - ~ r r m m ~ m r w ~ m ~ ~ . I - ~ W ~ - w ~ ~ ~ w m ~ w W I ~ w - ~ r O ~ ~ - - ~ ~ m ~ ~ - ~ m - ~ . I m ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

PA'trl PREPAIIEZ)r 8/27/92 
&??- bY: Phillip B. Mall 



*****MATERIAL SAFETY DATA SHEET***** 
For Coatings, Resins and Related Material8 

SECTION I-PRODUCT AND PREPARATION INFORMATION 

MANUFACTURER: RUST-OLEUM CORPORATION EMERGENCY AND INFORMATION 
ADDRESS : 11 Hawthorn Parkway TELEPHONE: (708)367-7700 

Vernon Hilla, IL 
60061 

PRODUCT CLASS: Aerosol 
MANUFACTURERS CODE: 2324, 2333, 2344, 2349, 2354, 2363,'and 2392 

- ,  
TRADE NAME: HARD HAT Marking Painte 
DATE OF PREPARATION: July 26, 1990 (jco) \. 

SECTION 11-HAZARDOUS INGREDIENTS 

EXPOSURE LIMITS 
INGREDIENT/CAS NO WT 0 ACGIH-TLV OSHA-PEL LEL mm Hg@2OC 
Toluene/108-88-3 15-180 lOOppm lOOppm 1.2% 22.0 
Hexane/110-54-3 5-10% 50ppm ~ O P P ~  1.20 137.0 
Xyl01/1330-20-7 3-50 lOOppm lOOppm . 1.00 9.5 
Ethylene glyco1/107-21-3 0-40 50ppm 5OppmC 3.2% 0.12 
VM&P Naphtha/64742-89-8 1-3% 300pprn NE 0.9% 2.0 
Methyl alcoho1/67-56-1** 0-4% 200ppm 200ppm 6.00 96.0 
Propane/74-98-6 150 * N E lOOOppm 2.3% 40psia 
Isobutane/75-28-5 10%. N E N E 1.9% 40psia 

**This chemical in 2363 and 2392 only 
Nearest 5% 

NE-not established NA-not applicable 

SECTION 111-PHYSICAL DATA 

3oiling range: Below 0 F Vapor density: heavier lighter than air 
iva~oration Rate: faster % Volatile: 85% wt/gal: NA 
(Ether=l) slower (by volume) pH: NA 

SECTION IV-FIRE AND EXPLOSION HAZARDS 

Flammability Classification: Extremely Flashpoint: <O F (TCC) 
F! amn!able 

DOT Classif i c c i r . ~ ~ ; ~ :  Ccns:;lner Cr:::-.rr.cr!i: y ORM-D 
Extinguishinq Mc?ciia: l:F'2k (::ass B extlinquishers (Carbon dioxide, dry chemical 

or fcam) 
Special Fire F~,.;!:cing Prcced:~res : 

Full pro-cctive equrpne-c ~rcluding self-contained breathing apparatus 
s n o u l d  be ' i ~ ( ! ~ 1 .  !s:acer s:::-a:, nay r c  ineffective. Water may be used to cool 
. ! V ( ? d  cc;:..,-,;:, . ..c .-,- 7 :  - .-.-gee,. .. - &  . . . . L -  k..: i !d-up and possible autoignition or 
. .. . I : . . : . . . .  9 cl. ; s ::ssd, :cq I : J Z : ! C S  are preferred. 

I I : : u ~ u a l  !' i . lai:  3 : : !  E X ~ L C S L C I ~  Iiazards: 
k'.c?t..p ~: ; ; iy  : rom heat, c l c - c r r ~ c s l  equipment, sparks and open flame. Closed 

conta111er.s Il;ay explode when exposed to extreme heat. DO NOT apply to hot 
surf aces. 



SECTION V-HEALTH HAZARD DATA 
EFFECTS OF OVEREXPOSURE: 
Acute(Inha1ation): Harmful if inhaled. May affect the brain and nervous system 
causing dizziness, headache or nausea. Repeated overexposures may lead 
progressively to staggering gait, confusion, unconsciousness or coma. Causes 
nose and throat irritation. 
Acute(Skin or Eye Contact): Causee eye and skin irritation which can lead to 
dermatitis with repeated overexposures. 
Ingestion: May cause gastrointestinal irritation, nausea, vomiting and diarrhea. 
Chronic: Reports have shown repeated and prolonged occupational overexposure to 
solvents with permanent brain and nervous system damage. Overexposure to Xylol 
and Toluene in lab animals has shown liver, kidney, spleen and eye damage as well 
as anemia. In humane, overexposure has been found to cause liver and cardiac 
abnormalities. Overexposure to Hexane in high vapor concentrations 
(1000-1500ppm) over a period of several months has been shown to cause peripheral 
polyneuropathy which has the potential of becoming irreversible. Overexposure to 
Mett~yl Alcohol has been shown to affect the central nervous system especially the 
optic nerve. May be fatal or cause blindness if ingested. 

EMERGENCY AND FIRST AID PROCEDURES: 
Inhalation: Remove from expoeure, restore breathing and notify a physician. 
Eye Contact: Flush immediately with large amounts of water for at least 15 
minutes. Notify a physician. 
Skin Contact: Wash affected area with soap and water, remove contaminated 
clothing and wash before reuse. 
Ingestion: DO NOT induce vomiting. Keep person warm, quiet and get medical 
attention. Aspiration of this material into the lungs can cause chemical 
pneumonitis which can be fatal. 

SECTION VI-REACTIVITY DATA 
Stability: Unstable Stable Incompatible: with strong oxidizing agents 
Hazardous Decomposition Products: By open flame- Carbon monoxide and 

Carbon dioxide. 
Hazardous Polymerization: Will Not Occur 

SECTION VII-SPILL OR LEAK PROCEDURES 
Release or Spill Procedures: Remove all sources of ignition, ventilate area and 
remove with inert absorbent and non-sparking tools 
Waste Disposal Method: Dispose of according to local, state and federal 
regulations. DO NOT incinerate closed containers. 

SECTION VIII-SPECIAL PROTECTION INFORMATION 
Respiratiory Protection: Use NIOSH approved chemical cartridge respirator 
(TC23C) to remove solid airborne particles of overspray and organic vapors during 
spray application. In Confined Areas: Use NIOSH approved supplied-air 
respirators or hoods (TC19C). 
Eye Protection: Use safety eyewear designed to protect against splash of 
liquids. 
Other Protective Equipment: Use gloves to prevent prolonged contact with skin. 
Ventilation: Provide general dilution or local exhauet ventilation in volume and 
pattern to keep TLV of hazardous ingredients below acceptable limits. 

SECTION IX-SPECIAL PRECAUTIONS AND REGULATORY ISSUES 
Handling and Storage Precautions: Do not store above 120F. DO NOT puncture or 
incinerate containers. Intentional misuse by deliberately concentrating and 
inhaling the contents can be harmful or fatal. 



LIQUID AIR r 
A N  AIR LIQUIDE GROUP COMPANY 

Material Safety Data Sheet 

OXYGEN GAS 

/ PRODUCT NAME ! EMERGENCY RESPONSE INFORMATION 
I Oxygen Gas i 

I 

IN CASE OF EMERGENCY INVOLVING THIS MATERIAL, 1 

/ : d k o ' P ~ ~ ~ - ~ 5 0 0  
CALL DAY OR NIGHT ............. 1-800-231-1 366 
OR CALL CHEMTREc AT ...... 1-800-424-9300 i 

[ CORPORATE SAFETY DEPT. I a 1 

LIQUID AIR CORPORATION TRADE NAME AND SYNONYMS 

2121 N. CALIFORNIA BLVD. 
WALNUT CREEK, CALIFORNIA 94596 1 AND 

I Oxygen 

fEpSt6[S Rev. Sept. 2, 1991 FORMULA MOLECULAR WEIGHT 

31.999 

HEALTH HAZARD DATA 

CAS NUMBER 1 
7782-44-7 I I 
NFPA 704 NUMBER (HFR) 
0 0  0 OXY 

CHEMICAL FAMILY 

Oxidizer 

TIME WEIGHTED AVERAGE EXPOSURE LIMIT 
None established (ACGIH, 1989-90). Oxygen is the 'vital element" in the atmosphere in which we live 
and breathe (approximately 21 molar (volume) percent of the atmosphere). T h e  minimum oxygen 
content in workplace air  is 18% by volume under normal atmospheric pressure, equivalent to a partial 
pressure, pO? of 135 tom, (ACGIH 1989-90). 
SYMPTOMS OF EXPOSURE 
The primary route of entry is inhalation. Acute health effects: Adults can satisfactorily breathe pure 
oxygen for extended periods a t  0.33 a tm,  or at 1 a tm for several days at less t han  5 hours a day. However, 
irritation to mucous membranes may occur when 100% oxygen is inhaled continuously for several hours. 
Chest :>airis ar.d cmgh can resu!t from breathing 0, :it 1 atm for 8 to 24 hours or 2 atm for 2 to 3 hours 
or from a n  atmosphere of 60% oxygen for several days. Breathing high concentrations greater than 75 
(molar) percent by volume a t  atmospheric pressure for more than a few hours causes symptoms of 
hyperoxia (high oxygen exposure) with a variety of central nervous system effects. These symptoms 
include cramps. nausea. dizziness, hypothermia (low body temperature), ambylopia (diminishedvision), 
nasal stuffiness. cough, sore throat, chest pain. respiratory difficulties, bradycardia (slow heart rate), 
fainting spells, and convulsions capable of leading to death. 
Breathing oxygen a t  higher pressures increases the  likelihood of adverse effects within a shorter time 
period. For additional data on hyperoxia (high oxygen exposure) as  it relates to oxygen pressure and 
exposure duration. refer to L'Ar Liquide's Encyclopedie des Gaz. Chronic health effects: None , 
established. Medical conditions generally aggravated by exposure: See NOTES TO PHYSI- 
CIAN, below. 
NOTES TO PHYSICIAN: 
Supportive treatment should include immediate sedation, anti-convulsive therapy if needed, and rest. 
Animal studies suggest that the administration of certain drugs, including phenothiazine drugs and 
chloroquine. increases the susceptibility to toxicity from oxygen a t  high concentrations or pressures. I 
Animal studies also indicate that vitamin E deficiency may increase susceptibility to oxygen toxicity. ' 1 Airway obstruction during high oxygen tension may cause alveolar collapse following absorption of the I 
oxygen. Similarly, occ!usion of the eustachian tubes may cause retraction of the eardrum and I 
obstruction of the  paranasal sinuses may produce 'vacuum-type" headache. 
Newborn premature infants exposed to  high oxygen concentrations may s a e r  delayed retinal damage / 
which can progress to retinal detachment a n d  blindness (retrolental fibroplasia). Retinal damage can 
also occur in adults exposed to 100% oxygen under greater than atmospheric pressure, particulariy in I 
individuals whose retinal circulation has  been ~reviouslv com~romised. 1 

L I 

Judgemems as fo me sultabltfy 01 ~ntormat~on nereln tor wrcnaser s Durvoses are necessanty purcnasets reswnslol~ry. Therefore. annougn reasonme care has been tskan In me 
prO0aratlOn of sucn mformanon. baud Atr Corwrawn enenas no warrannes. maws no m ~ n f a r i o n s .  a m  assumes no resmnsbltty as to me a a u r w  or S U I I ~ ~ I I ~  of sum ~nfonnanon 
or aoollcalton to ourcnaser's Infenow purwses or consmuences of as use. Since baud As Comoranon nas no c o m ~  over rnr use of rha m u m .  II assumes no t~abt~tcv br damaqe 
Jr loss 01 oroouct resutllnq from prowr lor tmproperl use or aopllcatton of tne proQuC1. Data Sheets may oe chanqea trom tome to ttme. 8e sure to Consult tno laterl eottton 

LIC 05127 19/2'911 

All individuals exposed for long periods to oxygen at h i ih  and  all who exhibit overt oxygen 
toxicity should have ophthalmologic examinations. 



TOXICOLOG~CAL PROPERTIES 
At normai concentration and pressure. oxygen poses no toxicity hazards. However. st eievate? : 

: concentrations and pressures. oxygen may cause adverse effects oi' hyperoxla (high oxvgen exposure) : 
w h i ~ h  leads to pneumonia. Concentrations between 25 and 7 5  molar percent present a nsk of i 
inflammation of organic matter in the body. - 

I.X. R. C. : Listed as Carcinogen National Toxicology YES L YES Lj  OSHAYES E 1 ( 
: or Potential Carcinogen Program yo - 'x l l o n o g r a p n ~  NO a S O  .YI : 

w 1 

APPEARANCE AND ODOR 
Colorless. odorless and tasteless gas. Specific gravity @ 70°F (Air = 1.0) is  1.11. 

FIRE AND EXPLOSION HAZARD DATA 
I FLASH POINT (METHOD USED) AUTO IGNITION TEMPERATURE FLAMMABLE LIMITS % BY VOLUME i 

Not Applicable I Not Applicable / Not Applicable I 
EXTINGUISHING MEDIA ELECTRICAL CLASSIFICATION I 

j WARNING FOR MEDICAL For oxygen deficiency in breathing persons or emergency resuscita- : 
; OXYGEN U.S.P.: tion when used by personnel instructed in oxygen administration. 

For other medical applications. use only a s  directed by a licensed 
practitioner. Uninterrupted use of high concentrations of oxygen 
over a long duration. without monicorlng its ef'fect on oxygen content ; 
of arterial blood, may be harmful. Use only with pressure reducing 
equipment and apparatus designed for oxygen. ! 

! RECOMMENDED FIRST AID TREATMENT i 
I PROMPT MEDICAL, ATTENTION IS RWNTIATORY I N  ALL CASES O F  OVEREXPOSURE TO 
OXYGEN. RESCUE PERSONNEL SHOULD BE AWARE OF EXTREME FIRE HAZARD 

i ASSOCLATED WITH OXYGEN-RICH ATMOSPHERES. REDUCE OXYGEN PRESSURES TO 
1 ATMOSPHERE AND/OR MOVE VICTIM INTO FRESH AIR. I 

1 Conscious persons should be assisted to a n  uncontaminated area and  breathe fresh air. They should 
be kept warm and quiet. The physician should be informed tha t  the  victim is experiencing (has 
experienced) hyperoxia (high oxygen exposure). 
Unconscious persons should be moved to a n  uncontaminated area a n d  given assisted respiration. When 1 breathing has been restored, treatment should be as  above. Continued t reatment  should be symptom- I 1 atic and supportive. ! 
HAZARDOUS MIXTURES OF OTHER LIQUIDS, SOLIDS, OR GASES 
Although not flammable itself, oxygen vigorously accelerates fire a n d  combustion (burning). Contact 

b u m  in pure oxygen or oxygen-enriched atmospheres. Materials t h a t  b u n  in air  can burn with 
with all flammable materials should be avoided. Some materials which a r e  not flammable in air will i 
explosive violence in a pure oxygen o r  oxygen-enriched atmosphere. 

PHYSICAL DATA 

Copious quantities of water for fires with oxygen as the oxidizer. Nonhazardous I 
, SPECIAL FIRE FIGHTING PROCEDURES I 

BOILING POINT 
-297.35'F (-182.97OC) 
VAPOR PRESSURE @ 70°F (21. 1°C) above the' 
critical temp. of -181.433"F (-118.574"C) 
SOLUBILITY IN WATER 
@ 68°F (20°C) Bunsen coefficient = 0.0310; 

1 3.16cm3 / lOOe @ 25°C 

Ifpossible. stop the flow ofoxygen which is supporting the fire ifyou can do so without risk. Use media that 31-e 
appropriate to the surrounding fire. Immediately cool fire-exposed contamer. standing a t  a safe distance as tar 
away as possible and usinga water spray. Iffeasible. remove oxygen containers from fire area. Containers may ' 

explode in the heat of fire. Though not flammable itself, oxygen vigorously supports combustion. 
Materials that do not burn in air may burn in oxygen-enriched air (>23%  oxygen^. Some materials can even 

i 
become spontaneously flammable in oxygen or oxygen-enriched air. Oxygen released in a fire situation greatly 
increases fire >r,d explosion hazards. (Oxygen cylinders are equipped with safety devices to release 0, at 
excessive temperature or pressure J. - i 

LIQUID DENSITY AT BOILING POINT 
71.23 lb/ft3 (1141 kg/m3); specific gravity = 1.14 
GAS DENSITY AT 70' F 1 ATM 

.0828 lb/ft3 (1.326 kg/m3) 
FREEZING POINT 

i 
-361.838"F (-218.799"C) ! 

L 

UNUSUAL FlRE AND EXPLOSION HAZARDS 
-High pressure oxidizinggas. cylinder can be 2.000 - 3,000 psi @ 70°f or UP to 6.000 psi @ 7@F for ultra- 1 
high pressure cylindexs. Vigorously accelerates combustion (burning). No smoking in cylinder area or y h l e  

1 oxygen is in use. Keep oil and grease away. Keep oxygen cylinders away from flammables and combusnbles. 1 
L i C  o.? 127 19/2,'$) 1 



REACTIVITY DATA 
STABILITY CONDITIONS TO AVOID I 

UNSTABLE I Oxygen is stable when kept isolated a s  a compressed gas in cylinders. 
This matenal  is a n  oxidizing agent that  vigorously accelerates combus- a 

i X tion (burning, fire). Oxygenwin undergo highly eiothermic reactions or  i 

~ ~ O ~ : A T I B I L I ~  ,MATERIALS TO AVOIO~ I explosions with many materials. The greater the concentration of 0, ir 
contact with a fuel or reducing agent. the greater the violence of f h ~  

-411 flammable materials. ; reaction. Air contains 21 percent oxygen: reactivitv with environmental i 
*materials is substantially increases a t  above 23 percent oxygen by I 

HAZARDOUS DECOMPOSITION vol,me~ PRODUCTS 1 
I 

None I Oxygen reacts explosively with phosphine. hydrazine. hydrogen sulfide. / 
lethers, alcohols, hydrocarbons. etc. Red-hot steel burns in a n  oxygen 1 

HAZARDOUS POLYMERIZATION ( atmosphere. This material is incompatible with oils. @-ease, lubricants. I 
: asphalt, and flammable materials. Keep oxygen cylinders free of oil andl I 

, MAYOCCUR I 1 or grease. i 
I 

i WILL NOT OCCUR ( X / CONDITIONS TO AVOID 
Not a ~ ~ l i c a b l e  I 

SPILL OR LEAK PROCEDURES 
f 

/ STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED 1 
i Evacuate all personnel from affected area. Use appropriate protective equipment (Refer to 'SPECIAL 1 
, PROTECTION INFORMATIONw section,. Provide optimum exhaust ventilation. If a t  all possible, shut 1 
1 off the source of the  oxygen leak if you can do so without risk. Remove sources of heat, ignition and, if / 
/ feasible. separate combustibles from the leak. Shu t  off all internal combustion engmes within 50 feet / 

of affected area. Small leaks in an oxygen system in a n  enclosed. unventilated area can build up a I / hazardous oxygen level. If leak is in user's equipment. be certain to purge piping with a n  inert gas prior I 
I to attempting repairs. SNOOPBsolutions for oxygen service may be used to detect gaseous leaks. If leak 
i is in container or container valve. contact the closest Liquid Air Corporation location. 

WASTE DISPOSAL METHOD 

Do not attempt to dispose of residual or unused quantities. Return in the shipping container tagged to 
indicate a defect. and  p r o ~ e r l v  labeled. with anv valve outlet D ~ U P S  or caDs secured and valve ~rotectiorl  

in  lace to Liqvid Air Corporation for proper disposal. For emergency disposal, contact the closest 3 Air ~ o r p o r a i i o n  location. --- 
SPECIAL PROTECTION INFORMATION 

I RESPIRATORY PROTECTION (SPECIFY TYPE) 
I Not applicable 

VENTlLATlON LOCAL EXHAUST SPECIAL 1 T~ prevent accumulation TO prevent accumulation above 23 molar percent ! See page 4 
above 23 molar percent MECHANICAL (GEN.) I OTHER I s e e  page 4 I See page 4 

i 
I 
1 

PROTECTIVE GLOVES 1 As required. any material 
EYE PROTECTION 

I 
Safetv goggles or glasses 
OTHER PROTECTIVE EQUIPMENT 1 

I Safetv shoes. safetv shower I 
SPECIAL PRECAUTIONS* 

I SPECIAL LABELING INFORMATION 1 

--  

"'~~?DOUS Gwersment aqenctrs II e Deoanment of Transwmlmn O C C U O ~ ~ I O ~ ~ ~  S a t e ~  am Heann Adm~ntstralmn Fow ana Druq Adm1n8sffatton a n ~  Otnerrl may nave roettfc rmgunt~ons 
::ncmmg tne rransmmt~on. nandlmc). slorrgr or use of tnls orwun wnsn may not De contam nefrm The customet or user of mts woouu ~ W M  D.  tam*,^ mtn tnrsr m)uatmns 

I DOT Shipping Name: Oxygen, compressed DOT Hazard Class: Nonflammable gas; Class 2, Division 2.2 
/ DOT Shipping Label: Oxidizer or Oxygen I.G. No.: UN 1072 

SPECIAL HANDLING RECOMMENDATIONS / Use only in well-ventilated areas. Valve protection caps and valve outlet threaded plugs must remnin 
! in place unless cylinder is secured with valve outlet  piped to use po~nt .  Do not drag, slidcor roll cylinders. 
Use a sultable hand truck for cylinder movement. Use a pressure reducing regulator when connecting 
cylinder to lower pressure ( <3.000 psigl piping or systems. Do not heat cylinder by any means to increase 

discharge rate  of product from the cylinder. Use a check valve or t rap in the discharge line to prevent 
back flow into the cylinder. Close cylinder valve after each use and when cyljnder is empty. 

I For adalltonal handling recornrnenda~~ons see Relerences on last page 

I 



?AGE 4 

SPECIAL STORAGE RECOMMENDATIONS : Protect cylinders from physical damage. Store in clean, cool. dry. well-ventilated area away from h e a v ~ ~ v  
i traf'ficked areas and emergency exits. away from combustibles and away from full or empcv stored 
! cylinders which contain flammable products. n o  not allow the temperature where cylinders are srored 
I to exceed.l25"F(52"C). Cylinders should be stored upright and firmly secured t c  prevent tailing or bting . 
r knocked over. Full and empty cylinders should be segregated. C'se a "first in - first out" inventory system i 

i to prevent full cylinders being stored for excessive periods of time. 
I 
1 For aad~tlonal storage recornrnendatlons see Reterence sectlon on thts oage. 

1 SPECIAL PACKAGING RECOMMENDATIONS ! 
I Carbon steels and low alloy steels a r e  acceptable for use a t  lower pressures (less than 1.000 psig) For ! 
1 higher c to 2900 psig, pressure applications. use stainless steels. copper and its alloys. nickel and its alloys. : 

i brass, bronze. silicon alloys. Mone18, Inconel@. or  beryllium. Lead and silver or  lead and tin alloys are ; 
I good gasketing materiais. Teflon@ a n d  Kel-F@ are  the preferred nonmetal gaskets. CGA valve outlet i for oxygen gas is CGA 540 (to 3,000 prig): CGA 870 for medical gas pin-indexed yoke connection. 
1 Special Xote: It should be recognized t h a t  the ignition temperature of metals and nonmetals in pure ' 
/ oxygen service decreases with increasing oxygen piessure. For additional information refer to L'Xir ; 
Liquide's Encyclopedie des Gaz. It i s  also importanVto avoid high gas velocities which tend to increase 
the possibility of ignition by friction, impact a n d  static discharge. Refer to Compressed Gas Association 
Pamphlet G-4.4 for velocity limits. 

OTHER RECOMMENDATIONS OR PRECAUTlONS 
Oxygen must not be used as  a subst i tute  for compressed air  in pneumatic equipment since this type 
generally contains flammable lubricants. Do not use oil or grease to lubricate the valve on a n  oxygen I 
cylinder or regulator. Equipment to contain oxygen must be "cleaned for oxygen service" and rated for ; 
cylinder pressure. See Compressed Gas  Association Pamphlets G-4 and G-4.1. Open and close cylinder 
valve slowly. Ground equipment to eliminate buildup of static charge. Keep sparks,  flame and lighted 
cigarettes away from cylinders and  under  no circumstances allow a torch flame to conle in contact with 

! 
cylinders. valves. or pressure relief devices. Should the valve outlet of a cylinder become clogged with 
ice. thaw with warm -- not boiling -- water. Compressed gas cylinders should not be refilled except by 

by the owner or with his (written, consent is a violation of Federal Law (49CFR). WHEN USED IN 
i qualified suppliers ofcompressed gases. Shipment ofacompressed gascylinder which has not been filled ! 

WELDING AND CUTTING: Read a n d  understand the manufacturer's instructions and the precau- 
tionary label on the product. See American Na'ional Standard 249.1 'Safety in  Welding and  Cutting" 

Publication 2206 (29CFR1910), U.S. Government Printing Ofice. Washington, D.C. 20402 for more 
published by the .&encan Welding Society, 2.0. Eox 351040. Miami. Florida 33135 and OSHA I 

detail. NOTE: Suitability for use as a component in underwater breathing gas mixtures is to be 
determined by or under the supervision of personnel experienced in the use ofunderwater breathing gas 
mixtures and familiar with the effects, methods, frequency and duration ofuse, hazards. side effects and 
precautions to be taken. 
Use in accordance with Material Safety Data  Sheet. 
SPECIAL PROTECTlON INFORMATION (SPECIAL, MECHANICAL, OTHER; CONTINUED): I 

I 
I 

Where oxygen may be released, provide adequate ventilation to prevent excessive oxygen enrichment : 
of the workplace atmosphere holding a t  ~ 2 3 %  0.. by volume is recommended for fire safety,. Personnel I 
who have been exposed to high concentrations of oxygen should stay in a well-ventilated or open area ! 
for 30 minutes before going into a confined space or near an  ignition source. I 
Safety shoes and  safety glasses are  recommended when handling cylinders of compressed gas. Clothing 
that  has been overexposed or contaminated with oxygen should be removed and  considered unsafe 
(highly flammable) to wear for a t  least 30 minutes. If oxygen-enriched clothing catches fire, extinguish 
the flame under a safety shower: a fire blanket may not be effective in this situation. Use a continuous 
water spray to& the clothing of a rescuer who must  operate in a n  oxygen-enriched fire area. Contact 
lenses pose a special hazard: soft lenses may absorb irritants. and all lenses concentrate them. 

I REFERENCES I 
1. L'Air Liquide Encyclopedie des Gaz. Contact Liquid Air Corporation Corporate Safety Department, 
510-977-6500. 
2. Compressed Gas Association (CGA) Pamphlet P-1 "Safe Handling of Compressed Gases in I 

Containers"; G-4 'Oxygenw; G-4.1 'Cleaning Equipment for Oxygen Service"; G-4.4 "Industrial 
Practices for Gaseous Oxygen Transmission and  Distribution Piping Systems". 
CGA telephone number is 703-979-0900, 4 



LIQUID AIR CORPORATION 
INDUSTRIAL GASES DIVISION 

Material Safety Data Sheet 

HEALTH HAZARD DATA 
n M E  WEIGHTED AVERAGE EXPOSURE LIMIT Acetyl ene is def i ned as a simp1 e '  asphyxiant. Oxygen 1 eve1 s 
should be maintained at greater than 18 molar percent at normal atmospheric pressure 
~!hich is equivalent to a partial pressure of 135 mm Hq. (ACGIH, 1984-85) 
SYMPTOMS OF EXPOSURE 

Inhalation: Low concentrations (10-207; in air) cause symptoms similar to that of 
being intoxicated. Higher concentrations so as to exclude an adequate supply of 
oxygen to the lungs cause unconsciousness. 

TOXICOLOGICAL PROPERTIES 

As a narcotic gas or intoxicant causes hypercapnia (an excessive amount of carbon 
dioxide in the blood). Repeated exposures to tolerable levels has not shown deleterious 
effects. The major property is the exclusion o f  an adequate supply of oxygen to 
the lungs. 

CAS ?,lumber : 
74-36-2  

I 
I 

CHEMICAL FAMILY 1 
A1 kyne 

LIOUlD AIR CORPORATION 
I W O U S I R I ~ L  CASES DiVISION 

One California Plaza. Suite 350 
2121 N. California Blvd. 

Walnut Creek. California 94596 

ISSUE DATE OCTOBER 1.1985 
AND REVlSlONS CORPORATE SAFETY DEPT. 

Listed as Carcinogen National Toxicology Yes I.A.R.C. Yes OSHA Yes C 
or Potential Carcinogen Program No El Monographs No @ No a 

PRODUCT NAME 

Acetylene 
TELEPHONE (415) 977-6500 
EMERGENCY RESPO?;SE INFORMATION ON PAGE 2 

TRADE NAME AND SYNONYMS 

Acetylene, Ethyne 
CHEMICAL NAME AND SYNONYMS 

~ ~ ~ t ~ l  Fthvne 
FORMULA MOLECULAR WEIGHT 

c H 36.0 

L 
RECOMMENDED FIRST AID TREATMENT 

PROMPT MEDICAL ATTENTION IS MANDATORY IN ALL CASES OF OVEREXPOSURE TO ACETYLENE. 
RESCUE PERSONNEL SHOULD BE EQUIPPED WITH SELF-CONTAINED 'BREATHIrJG APPARATUS AND BE 
COGNIZANT OF EXTREME FIRE AND EXPLOSION HAZARD. 

Inhalation: Conscious persons should be assisted to an uncontaminated area and inhal e 
fresh air. Quick removal from the contaminated area is most important. Unconscious 
persons should be moved to an uncontaminated area, given mouth-to-mouth resuscitation 
and supplemental oxygen. Medical assistance should be sought immediately. 

1 1 
Juaqements as tothesu~tabtl~ty ot intormanon neretn tor purchaser's purposes are necessarily purchaser's resOons~bility, Therefore. although reasonable care nas been laken In tne c:ela!atio? 31 id -  
~nformatlon. LI~UIO Air Comorat~on exrenos no warranrles. makes no representaoons. an0 assumes no res~onstbtlity as to the accuracy or suaablllly ol sucn mtormatton tor aDoiicanon 13 3ur:rz:er s 
;ntenoed ourooses or conseauences 01 its use. Since L~outd Air Comorat~on has no control wer me use of mis pmauct. ~t assumes no tiablbty tor damage or 105s of oroduct resuanq from prooe: lor 
Imorooer) use or aDolicatlon of Me DrOdUCt. Oata Sheers may be changed from nma to ttme. Ba sun to conwn me latest willon. 



HAZARDOUS MIXTURES OF OTHER LIQUIDS. SOLIDS. OR GASES s 
Tlarnmable o v e r  an ex t reme ly  wide range i n  a i r .  Exp los i ve  r e a c t i o n s  may occu r  
on i g n i t i o n .  2eacts e x p l o s i v e l y  w i t h  ha logens and ha logenated ccmpounas. 

I c o e f f f c i e n t  = 1.047 1 T r i ~ l e  p o i n t  = -113OF (-50.55'C) 
APPEARANCE AND ODOR Pure ace t y l ene  i s  a  c o l o r l e s s  gas w i t h  an e the rea l  odor .  Commerical I 

PHYSICAL DATA 

I ( c a r b i d e )  a c e t y l e n e  has a  d i s t i n c t i v e  q a r l  i c - 1  i k e  0dor.Soec .Grav . ! A i  r=F.O) = 0.91 9 700c.1  

FB!LING POINT 

1 ~ u b l i m s ~ i o n  p o i n t  = -118.S°F (-83.SQC) 
-. 

VAPOR PRESSURE 

045 p s i 5  (4350 kPa) @ 70°F (21 . lCC)  
@ 6aCF (2O0C) Bunsen 

FlRE AND EXPLOSION HAZARD DATA 

LIOUIO DENSITY AT BOILING POINT 

See l a s t  page 
GAS DENSITY AT 7 0 0 ~  1 atm id 60CF 415.5'C) = I 
.0691 l b / f t 3  (1.107 kq/m ) 
FREEZING POINT I 

REACTIVITY DATA 

FLASH POINT ,METHOD I!SED) AUTO IGNITION TEMPERATURE 

Gas 565°F (296'C) 
FUMMABLE LIMITS BY VOLUME LEL=2 . 2  ; 
UEL=60-85* *See n c t e  on  l a s t  page. 

SPILL OR LEAK PROCEDURES 
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED 

Evacuate a l l  personnel  from a f fec ted  area. Use a p p r o p r i a t e  p r o t e c t i v e  equipment.  If 
ieak i s  i n  u s e r ' s  equipment,  De c e r t a i n  t o  purge  p i p i n g  w i t h  an i n e r t  gas p r i o r  t o  
a t tempt ing  r e p a i r s .  If l e a k  i s  i n  c o n t a i n e r  o r  c o n t a i n e r  v a l v e ,  c o n t a c t  t h e  c l o s e s t  
L i q u i d  A i r  C o r p o r a t i o n  l o c a t i o n .  

EXTINGUISHING MEDIA 

Carbon d i o x i d e ;  d r y  chemical  

CONDITIONSTOAVOID DO n o t  a1 low t n e  f r e e  g s  ( o u t s i d e  o f  c y i  i n d e r  j 
t o  exceed 30 ps i a .  P ~ o n t l n u e d  on  l a s t  page. ) 

STABILITY 

EMERGENCY RESPONSE INFORMATION 
IN CASE OF EMERGENCY INVOLVING THIS MATERIAL. CALL DAY OR NIGHT (800) 231-1366 

OR CALL CHEMTREC AT (800) 424-9300 

ELECTRICAL CLASSIFICATION 

Class 1, Group A 

Un#labl* 

SIabl* 

WASTE DISPOSAL METHOD 

Do no t  a t t emp t  t o  d i spose  of waste o r  unused q u a n t i t i e s .  Re tu rn  i n  the s h i p p i n g  
con ta i ne r  p r o p e r l y  l a b e l e d ,  w i t h  any v a l v e  o u t l e t  p l u a s  o r  caps secured and v a l v e  
p r ,o tec t ion  cap i n  p l a c e  t o  L i q u i d  A i r  C o r p o r a t i o n  f o r  p r o p e r  d i sposa l .  Fo r  emergency 

SPECIAL FlRE FIGHTING PROCEDURES 

If poss ib l e ,  s t o p  f low of escaping gas. Use wa te r  sp ray  t o  coo l  su r round ing  
con ta i ne rs .  Keep personnel  away s i nce  hea ted  o r  b u r n i n g  c y l i n d e r s  can r u p t u r e  
v i o l e n t l y .  

UNUSUAL FlRE AND EXPLOSION HAZARDS 
GASE9US ACETYLENE I S  SPONTANEOUSLY COMBUSTIBLE I N  AIR AT PRESSURES ABOVE 30 PSIA 
(207 kPa). 

(Cont inued or> l a s t  oage.) 

X 

w ~ C O M P A ~ B ~ U *  (Ma-L.torvmd) Oxygen and o t h e r  o x i d i z e r s  i n c l u d i n g  a1 1 o f  t he  halogens and ha1 o- 
, qen compounds. Forms e x p l o s i v e  a c e t y l i d e  compounds w i t h  (Cont inued on l a s t  paae . ) ,  

IIAZAROOUS DECOMPOSITION PRODUCTS 

Carbon and hvdroaen 

t 
\ 

d i sposa l  , c o n t a c t  t h e  c l o s e s t  L i q u i d  A i r  C o r p o r a t i o n  l o c a t i o n .  
f I 

CONDITIONS TO AVOID HAZARDOUS POLYMERIZATION 
May Occur 

WIII ~ o t  Occur X 



SPECIAL PRECAUTIONS* 
SPECIAL LABELING INFORMATION 

DOT Shipping Name: Acetylene DOT Hazard Class:  Flammable gas I 

DOT Shipping Label : Flammable gas ID No.: U N  1001 I 

SPECIAL HANDLING RECOMMENDATIONS 

Use only i n  well-ventilated areas.  Valve protection caps must remain in place unless 
container i s  secured with valve ou t l e t  piped to use point.  Do not drag, s l ide or 1 

I roll cylinders. Use a su i tab le  hand truck for  cyl inaer  movement. Use a pressure I reducing regulator when removing gas from the cyl inder .  DO NOT A L L O K  T H E  F R E E  GAS , TO E X C E E D  30 P S I A  (207 kFa) 8 70°F ( 2 l . l 0 C ) .  Do not heat cylinder b y  any rneans to 
increase the discharge ra te  of product from the cyl inder .  Use a check valve or 
t rap in the discharge 1 ine to prevent hazardous back f l o ~  in to  the cylinder. 

, 

/ For additional handlmg recommendations Consult L'As Liauide's Encyclopeclu de Gaz  or Compressed Gas Assocuuon PamphW P-7, 
! 

SPECIAL ST ORAGE RECOMMENDATIONS 

RESPIRITORYPROTECTION(S~C~Y~YP~~ Positive pressure a i r  l i n e  with mask or self-contained 
bSseathina a~para tus  should be available for  emeraencv use. 

Protect cyl inders from physical damage. Store in cool , dry, well -venti lated area of 1 
non-conbustitle construction away from beav'ly t ra f f icked  areas and emergency ex i t s ,  
Do not allow the temperature where cylinders are stored t o  exceed 130F (54C). 
Cylinders must be stored upright and firmly secured to  prevent fa l l ing  or being I 

I knocked over. Full and empty cylinders should be segregated. Use a " f i r s t  in - f i r s t  
out" inventory system to prevent fu l l  cylinders being s tored for  excessive periods 
of time. Post "No Smoking or  Open Flames" signs in the s torage or  use area. There 
should be no sources o f  igni t ion in the storage or  use area.  

For addttronal storage recommendatrons consult L'Alr Liaulde's Encyclopedia de G a r  or Compressed Gas Assocratlon Pamphlet P-I .  

SPECIAL PACKAGING RECOMMENDATIONS 

SPECIAL 

OTHER 

- 

VENTlunon 

Hood with forced 
ventilatton 

Since acetylene will explode o r  combust i f  i t s  pressure exceeds 30 psia (207 kPa) i t  
i s  shipped dissolved i n  acetone o r  dimethylformamide which i s  dispersed in a porous 
mass within the cylinder. Follow Liquid Air Corporation's instructions for  the 
maximum withdrawal r a t e  f o r  each s i ze  cylinder so tha t  solvent  i s  not withdrawn with 
the acetyl ene. 

PROTECTIVE GLOVES 

PVC or rubber i n  laboratory; as required for  cut t ing & ;./elding. 
EYE PROTECTION 

Safety qoqqles or qlasses 
OTHER PROTECTIVE EOUIPMENT 

Safetv shoes. safetv - shower 

LOCAL EXHAUST TO prevent accumu i a-c i o n  
a h o v ~  t h ~  I FI . 

MECHANICAL (Gen.) 

Tn a r w n r ~  w i t h  p l p r t r j r a l  r q f l P S  

Most metals, except s i l v e r ,  copper, mercury or brasses with more than 6 6 5  copper, are  
compatible (non corrosive) with acetylene. 

OTHER RECOMMENDATIONS OR PRECAUTIONS 

I Earth-ground and bond a l l  l i nes  and equipment associated with the acetylene system. 
( Electrical equipment should be non-sparking or  explosion proof. Compressed gas ' 

cylinders should no t  be r e f i l l e d  except by qualified producers of compressed gases. 
Shipment of a compressed gas cylinder which has not been f i l l e d  by the owner or with 
his (writ ten) consent i s  a violat ion of Federal Law (49CFZ) .  

Transport cyl inders i n  we1 1 -ventilated vehicles ,upright a n d  sui tably restrained t o  
~jrevent movement. (Continued on last page). 

'Various Government agencles i 1  8.. Demnrnent of Transportatton. Occu~arlonal Safety and Health Adm~n~suauon. Food and Drug Adm~nlSt~attOn aw omerst may rave 
soectf~c regutattons concerning me transoortauon. nanabng. storage or use of mls oroauct wnlch may not be cooulnw horoln. The customer or user Ol mls oroduct shoucd 
be lamtltar with mesa reaulabons. 



LIQUID AIR CORPORATION 
INDUSTRIAL GASES DIVISION 

ADDITIONAL DATA 

LIQUID DENSITY AT BOILING POINT: (Continued) 

So l i d  densi ty  @ sub l ima t ion  p o i n t  = 45.51 1 b / f t 3  (729 kg /m3)  

FLAMMABLE LIMITS 7: BY VOLUNE: (Continued) 

Note: Pure acety lene can i g n i t e  by decomposit ion above 30 p s i a  (207 kPa); therefore, 
the  UEL i s  100% i f  t h e  i g n i t i o n  source i s  o f  s u f f i c i e n t  i n t e n s i t y .  

I UNUSUAL F I R E  AND EXPLOSION HAZARDS: (Continued) 1 
It requ i res  a very low i g n i t i o n  energy so t h a t  f i r e s  which have been ext inguished 
w i thout  stopping t h e  f low o f  gas can e a s i l y  r e i g n i t e  w i t h  poss ib le  explos ive force.  
Acetylene has a d e n s i t y  v e r y  s i m i l a r  t o  t h a t  o f  a i r  so when leak ing  i t  does not  r e a d i l y  
d iss ipa te .  

CONDITIONS TO AVOID: (Continued) 

Cyl inders should n o t  be exposed t o  sudden shock o r  sources o f  heat.  

INCOMPATIBILITY (MATERIALS TO AVOID) : (Conti  nued) 

copper, mercury, s i l v e r ,  brasses conta in ing  more than 66% copper and braz ing 
mater ia ls  conta in ing  s i l v e r  o r  copper. 

I (X'I-ER R E X : ~ T I O N S  OR PREl2AuTIOIJS (Continued) 

Possible i~creasing fire intensity and explosion hazard if cylinders are so piled cl: 
stacked tt:3t burning gas escaping frcm a mlted fuse plug (pressure relief device) 
plays on other cylinders. ( .  
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U.S. DEPARTMENT OF LABOR Farm AD NO-^^ 
.- ..a . OM. No. LcR8387 

i Oaupationrl Safrty a d  Hmlth Adminiwon 

MATERIAL- SAFETY DATA SHEET Rev- I 
1 

W i r d  USDL Safety urd H u h  Rmgulniorrs for Ship Rwrirlng. 
Shigkrildirrg. kd Shipbrrnkirq (23 CFR 101~. 1P18.1Dlf) 

- 
SECTION I 

J MII IUCACTVRERS NAME 1 E M f  lCENC1 T E L B ~ O N ~  NO. 

Eagle-Picher Industries ,  k c -  1 5l.3 721-7010 
ADD ass5 (Numbrr. Shca. Ur). Srue. U P  adc) 

. 580 Building. P.O. *BOX 779, Einsinnati, Ohio 45201 
C~CMICAL NAME m o  SYUON~W TRADE N ~ U E  *rro SVNOUYYS 
Di a tomaceorrs earth Floor-Dry 

CHCMICAL FAMILY FORMULA 
, Amorphous or opaline silica ~ r p d n m i n i l n r l o 7  (-how) 

SECTION 11 - HAZARDOUS INGREDIENTS 
TLV 

' (Unlu) 

I 

n I* I ,  SOLVLMS s t  

HAZARDOUS MIXTURES OC OTHER LlOUlDS. SOLIDS. OR GASES 

I upEAwcL ANDoD0n Granular material - no odor I 

ALLOYS AND YET4LLK: COATWGS 

mrsL M-AL Does not apply 
l* I t  I 1  . r L W I S  

m t r r n t . ~ ~ ~  COATIWO~' II tt 

PAINTS.?RESERVATIVES. L mLVEUTL 

PIGMLNTs Does n o t  apply 
11 

CATALVST t I  t l  
;;-. 

VLUICLE 81 I- II 

I I r.., 

I 

LOOITIVES BI 1e n 

OTHERS 18 I* 18 

SECTION 111 - PHYSICAL DATA 

' FLASH POINT tUet)rOd uwd) FLAUMAB~L L M ~ S  I bl 1 UII 

None 1 w i l l  not burn 
LXTIWtUlSWlWO MEDIA 

X 

. . . . . 
# '  

x 

D o e s  n o t  apply . SrtCIAL PISIL: CICWTIWG PROCZDVRES I 

FtLLEAMETAL " II 11 
uus COATINC OR coat FLUX 

OMORS II * I t  

C~YL 

r o l u w  .OIW fr.1 

vrmr V R ~ S S ~ U E  (mm HI.) 

VAPOR DENSITY (AIR-I) 

I None I . 

6 0 5 0 ~ ~ .  

? 

? 

$PLCIT(C CeAVI'Tr wao-11 [ 2.2 

PAGE (1) 

SOLWILW IN WAlEm I 0.5L2x 

PERCENT. V O U T I L E  
B Y  VOLUMt R) 
EVAWRATlON LUTE 
t *I) 

o .O 

0.0 
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f - . . 
SECTION VII :- WLL OR LEAK PROCEDURES 

ST€- TO DL TMCI* IN CAfL MATERIAL IS LtELt*JED OR SPrLLLO 

Non Toxic. Vacuum clean spi l lage ,  vet weep or vash away 

WAITC O I Y O I A L  Y&THOO. . - 
Non-Biodegradable - use solid vaste disposal  conmon to  land fill type operation 

v 

or similar disposal. 

f SECTION V - HEALTH HAZARD DATA 
T n n t s w o ~ o  LIMIT VALUE 

See General Industry Standards (OSHA) Sec. 1910.1000 Table 2-3 
E t f  L e T S  OF OVIREXrOSURE. 

Inhalrtioa o f  quantities o f  dust i n  excess of TLV recommended 

by OSHA over an extended number of years may produce pulmonarg impairment. 
ruLnasNcv AND FIRST AID CROCLOURU 

i 

t 

.SECTION 1X - SPECIAL PRECAUTIONS 
r n ~ c a w t o c r ~  TO DQ T A ~ N  IN nrrnoLlua m e  sTonrua 

Ha%ntaiu good houskeeping practices. Avoid creating d u s t .  
OTUCll CUCCAUTIOW 

. - 

SECTION vril - SPECIAL PROTECTION INFORMATION 

form OSHA-2U 
n8~. - 8 ~  Ta 

SECTION VI - REACTIVITY DATA 
I 

Control w i th in  TL,V 
MCCUAU~CAL ( f i n m i /  

SPECIAL 

OTHER 

C ~ D I T I O N S  TO AVOID ST4lLlTV 

VIOTLCTIV~ ~ L O V L S  crc PROTECTION 
Normally n o t  necessaty Normally not necessary 

OTHER PPVTECTJVE LQVIPMENT 
Normally not necessary . 

UtdSTAILE 

mABl,.s 

INCD*rPATUILlTY (M81~duIr to .*dl 
v Hydrofluoric Acid 

MAZAlDOUS D~COMPOStTlON, PROOVCTS - . None 

X 

CONDtTIOHS TO AVOID 

. I  

X 

CrrrURDOUS 
COLVMERIZATION 

.. 
MAYOCCUR '-' 

WILL NOT OCCUR 
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NcrTEFiIhL S F  EM PATA SHEET 

- .  . ...... r ..: :. . :c.*. -" :, >;,yq.>3,.. ,.,,<..~. 
. . r&--.% ;<;.:.- . . .  :.'; ;. ,r.",;-b. I . .  . .,. , ;-. . -., x. 6.. .. 

- . , .  .:*z.c$:. . tf-?., . 
.* . 

QGLE-P 1 CHER INDUSTRIES , INCORPORATED 
HII~ERALS DIVI SI u.( 

PO BOX 12130, RENO, ?4EUADAj BPS10 I 

702-322-3331 . 
DATE I SSUEO : 1 1/1 b 8 5  

. . 
. . - ,. . ... . 

. . .  MTE REVISED: o -- : ;&:%. .&;, z,~: ,.'; 
. . .  - c  >>JP.,;.r .... ;-. .... .. . . 

..,-.= y&*.-; ;--- 
. .. %.. ! :. 

? :.,, .,i ...; .... 

1. IDEKTlFlC6TlON 
- o ~ ~ ~ ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~ ~ ~ o w ~ ~ ~ ~ ~ ~ ~ ~ ~ w ~ w ~ ~ ~ . ~ w ~ - - o - w - - - - - - -  

PRODUCT M E I F L O O R  DRY4 SUPER.FINEf D I c \ L M ,  CEUTM IiP GWDES 
CHEnlCAL FM1LY:CIHORPHOUS S l L I C A  C H M I  CAL FO1G1ULfA r OZS i 
CAS # :7631-86-9 WX 100% . VA 100% 
CHEMICAL ~ E : D I A T W C E O U S  EARTH, CALCINED 
LISTED AS 4 mRCINOGW I N  NTP, IARC, OR OSW lP lO(2 )  - NO 
tYSLARO WTERIRL DESCRI PT1 U4, PROPER SHIPPING M E ,  , WZARO I D  NO. 

(49CFR172.101) - DOES NOT RPPLY 
A D D I T I m L  WZARD CUSS - D.OSS NOT APPLY -.. 

2. PHYSTC4L DATA 
-----.~.------wI-~----o~w~----"~w----w~------.------------ 

BOILING POINT: 4050 DEG. F VAPOR PRESSURE :NOT APPLI MOLE 
VAPOR DP1SITY:NOT APPLICABLE W P O R A T I  ON RATE :NOT APPLI CABLE 
% V0UiTILE:tIOT APPLICABLE SOLUBILIW I N  HZO: < 2% 
SPEC1 FI C GRAVITY t 2 -2 % SOL10 ,BY WEIGHl;lOOX 
pH: (10% SLURRY) 6.0-8.0 
APPERWCE: ODORLESS ORANVLAR PDODUCT , BUFF TO OFFUHITE 

3. FIRE WD BPLOSION HAZARD DATA . 
-~-w------..w---o.w-o-----o-------------- .- . - .... ...I....... . . - 
FLASH PO1NT:NOT APPLICABLE I -  

F ~ B L E  LIHSTS: LEL - NUT APPLI~BLE UEL - NOT (~PPLIFABLE 
DCIINGUI SHING HED1A:NOT APPLI CABLE . . 
SPECIAL FIRE FIGHTING PR0CEDURES:NOT APPLfCRBLE 
LNUSlHL FIRE fWD EXPLOSION WZARDS:N(Tf ISPPLIWBLE ' . . 

.. * -,. 
4. HE4LTH M f A R D  OAT4 
---------w.-----.-oo----------------.------.w-------.----- $, !  

THRESHOLD L I M I T  WLUE: 1.25 !I0 ./ CU ti. 
PERMISSIBLE MPOSURE LIHIT: 1.25 Hoe/ CU tl. 
EFFECTS OF WEREXPOSURE-CCNDITI IWS TO NOI D: INWVITIQJ OF DUST IN 
EXCESS OF TLV RECOmENDED BY ACGIH OVER PN EXTENDED NWBER O f  
YEARS n9Y PRODItCE PNEWOCCNI OSI S. 
PR JMRY ROUTE:: OF ENTRY: INHALATI ul (XI , SKIN CON~ACT c I ,  QTHER( 
ENERGENCY AND FIRST &ID PR0CEDURES:NCNE RERUIREO 
WZARDOUS INGREDJENTS: ANALYSES BY X-RAY DIFFRACTlDN W E  S H W  
THE PRODUCTS LISTED ON THIS SHER 70 COECTAIN BETWEEN O% AND 2% 
CRYSTALLINE SILf Q? AS CRISTOWLITE WITH AN AVERAGE C(XJCPnRAT1aY 
OF 0 .  =. REFER TO THE AriACHEO FOR AN D C P W T  1 ON OF TLV ClND PEL. 
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S T 4 B I L I M : ~  STRBLE <XI  WSTeBLE ( 1 
CUJDIT1 Q4S TO AVO1 0 :NOT APPL 1 CABLE 
IWC~PATIBILITY (ma ttr i .I s to avoid) : WDRO?LUORIC ACID, 
HYDROGEt.YITED VEWThBLE OILS . 
WZARDOUS DECOnPOSITItN PR0DUCTS:NOT RPPLICABLE 
WZARDOUS POLWERIZ~TION: IWY OCCUR ( 1 , WILL NOT OCCUR (XI  
CONDITIIR4S TO 6VOID:NOT APPLICABLE 

., . . . I , ; ,  
- 

6. SPILL OR LEAK PROCEDURES .. 
o1~---------w.--.1~~---g-~-----~-~~---I---o------w---------"--- 

STEPS TO BE TAKEN I N  WSE MTERIAL I S  RELEASED OR SPILLED: 
NCNlOX1 C, ' ~ C U W  CLEAN SPILLAGE, U€T SWEEP OR WSH WAY 

WASTE 01 S P O S L  XETHOD:NU4-BI ODEGRADRBLE , USE SOLI~) WCISTE DISPOWL 
COM4U4 TO W D F I L L  TYPE OPERATI(NS . .. OR SIMILAR DISPOSAL OR I N  
SLURRY TO SlMPS. 

7. SPECIRL PROTECTION INFORWITIT 
---------------------------o----.----g------.---w----w---*---- 

RESI RFITORY PROTECTI (IN: BUREAU OF NINES OR NI OSH APPRWED 
RESPIRATORS FOR PROTECTlCN AGe?INST PNEWOCOT.IIOSISiPRODUCING.DUST 
RECCWlB4DED WHP( CONCENTRATIONS OF DUST MCEED REGmENDED TLV. 
VEI4TILRTION:LOVIL - CONTROL UITHIN TLV ..' 
PROTECTIVE GLWES: NOT.NOW.Y\LLY NECESSRY . 
M E  PROTECT1 IT.( :NOT NORMLLY NECESSARY 
OTHER PROTECTIVE EQUIRIENT; NOT N O M L L Y  NECESSARY 

I 

. . 8, SPECIAL PRECAUTI ONS n . .  . 

PRECISLITIONS TO BE TAKEN IN  M D L I N G  AND sTORINO: 4$UKIAIN GOOD ' ' . .  . . :. 
HOUSEKEEPING PRRCTlCES - FIVOID CREATING DUST , 

OTHER PREWUTIONS I SEE CAUTI'ON LABEL ON BAG 

.. . . . 

WITE:NWPIBER 18, 1085 
NOTICE: WHILE THE INFORMTI IN N D  RECMENMTS WS 'SET FORTH 
HEREIN ARE BELIEVED TO BE ACCURATE AS OF THE OATE HEREOF, 
WGLE-PICHER INDUSTRIES, JNC. WKES NO WARRAECrY IN  RESPECT 
THER€fO AND Dl SCLAIMS A L t  L 16181 L-ITY t R M  RELIANCE THEREON. 
(6s OF THIS MTE THERE ARE NO UNIUEI!Sc\LLY ACCEPTABLE SlANDARDS 

' FOR CR1SIOBALITE.I 
9 

2 ,. ,\ 'I - 
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. ., .. .,, , . . . . a  .,+. :.J:.$+ ,- . ; ., :, ;+ 4,,;',' " 

. .  . . .  ....: :- -:.%: : . . -; ,, :.:&Gs f:: 
. . - COHP~IIATIOB OF TLV .;&(,-... .+--. v. . . , I ,  .. . ' - .: ;-.. '.'? ..;;>.' 

.. .... . . . 
\;.: . - . i . . I . .  

. - ,  , ' --. , . = 
8,. : .  . ' : .  .. . . . . .  - .:., . .>?.. ::. - C '  . . . . .  ..... : . ;  .. . . :~-,:+f$~*? ?.,. 9 .. _.<. 

, TABLE 2-3: An eaip~dyes's exposure to any matirial l i s ted  i n  - - 
Table  2-3, in any 8-houi work shift of o 40-hour vork week, shall not 
exceed the 8-hour time veighced average l i l n i t  (TLV) given for  that material 
i n  the table. . ;,;,. . , 

: >' . . .  . . . . . . . . . . .  \ , . . : . .  - -  . .'.: ..,., +.: . . . . .  .- . ; , ,  ., 
. .  . . . . . . . .  . .  , - >...-. . . . .  _ -  . . . . .  . . . .  - 

f .' . ::,. -..: . . ! . . . . . . . . . .  . . ' ,.:>- 
. . " TABLE 2-3 - HINERI\LS DUSTS ** ' 

SUBSTANCE H P F ~ ~  H~/CU- n. 

r e  . . . . . .  
Q U ~  (Respirable) ....... 250 10 &/CU. H.3 

XSi02+5 - Z S i O Z  + 2 
., . . - .  . , .*. 

..... . .,,.. : . . , , ,> . . . .  . . . . .  .; r . . .  
. . .  , .' ' - ' .,;;, .' QUJiRTZ (Total Dust) ..... ... ................ : ... - - 30 Hg/CU. HI .... ., - .  . , . . .  . 

;:.. " .  .<..' . ... .,.>. ..... ,.. . . . .  

. . 
CRISTOBALLTE: Use l l 2  the value calculated Erom the count or mass .. 

formulae for quartz. 
.* . 

IRXDYHXTE: U s e  1/2 t h ~  value .calculated from the iormulao for . 
quartz. , 

Y) I . -. ..... 
?. . ' * .  . -.- . .. . - ,  ; ->:,!f 

. .'L'.. 
MORPHOUS DIAIO~CEOUS EARTH -20 nppcf 1.5 H~/CU.W# . ) .  :C 

. . .  w . . . . . . . .  - -  f .. - . ..... . .  - 
C ..I. ..-............. * The percentage of Cyrstolline S i l i c a  in  .the :formula is the amount . 

dctekincd from airborne saiuplis except  i n  ihose instances ln vhich 
other methods have been show to be applicable. 

I 

# From 1985-86 ACGIH Threshold limit values, Table 1, equivalerit 3LV's  
' 

i n  Hppcf and Hg./CU.H. (respirable mass)' for mineral dusts. . 

** 'Table 2-3 - Hincrals ~usc's -' code of '  ~ed&al Regulations, Title 29, 
Chapter XVlI, Part 1910, subpart 2; revised -as of July 1, 1979, etc ,  etc. r 
amended by 48 FK 53280, Nwember 25, 1983. , 

PEL comput8tian based on the same formulae. 



B&J INDUS SUPPLY +++ IT  CORP 

W L E ~ P I C H E R  C E LATOM. 
-- 8 / 79 d J  rJ!/,5/ 1 / />- /J ,+J& / 3 4J.e) 6 r .  CELATOY 

HP-78 
C & I ~ S I  ~ ~ L I L I Y S ~ S  

Minerals Division 
EAGLE-PICHER INDUSTRIES, I N C  580 W ~ l n u t  Street, P.O. 801 779. Cincinnati, Ohio 45201 ProcrsitngPranls:ClrrL 6 Colrdo.Ncnda 

Celatom HP-78 is a calcined diatomaceous earth processed for use as a l i g h t  
weight general fill, absorbing compound, and may b e  incorporated in products 
that require an optimum r a t i o  betveen light density and high melting point. 

It is essentially pure amorphous s i l i c a  and as  such may b e  used by those 
requiring a s i l i c a  source. 

. . 
Physical Properties ( ~ ~ ~ i c a l )  
I 

Screen Analysis (Tyler) . - +20 ~ ~ s h  ------L----------------------- 1 5 X  

- -  . -- ~ 

-65 Mesh ------------------------- 9% 
Apparent Dry Density (Ibs. /cu. f t. ) (tapped)------------------ 25.0 
Hoisture (24 Hr. Oven D r y  nethod) ---L--------------- 0.12 
Oil Absorption (Gardner-Coleman) (lbs . /I00 lbs .,) -- ---- 101.7 
pH ---------------------- ---------- 7.0 
Crushing Strength (-125" comp-/I' colrmnz) (1bs.Isq.in.I---------- 221 
Particles per Pound ------------------ 16.56 mi l l i on  
Color ------------------------ Light Tan 
Structure -------------Predominantly amorphous diatomaceous s i l i c a  

Chemical Analysis (Approximate) 
. 

s i l i c a  ( S ~ Q Z )  ------------------------- 90. OX 
Alumina (~1203)------------------------- 6.5X 
Iron Oxide (Te203) ----------------- 2.3X 
Lime (CaO) ............................. 0.2% 
Nagnesia (3gO)----------------------- 0.3% 
Other Oxides ---------------------------- 0.3X 
Ignition Loss (In addition to Hois ture at  105')------- .0 .4% 

The high of CogL-?idrrr's Qlakm drpodis In Sfercy cmrdlogl~'drp+bh smm wf &d.m.twm riEa Ow 
md ?rdlwg Crmtirr. Hwrlr, l d r  p.bnlv h drr ~ d o c r .  RarJlc rnllling. dmsqing, c & q  OR! I=-rnldnlng ko% 

, * J 1 g *-----... .--..-~.--L.LA-IA .I.., S- L v  4 r & -  vhr &P m d * ~  of rsdn nf Cda!om me 
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AlTACHMENT B 

SUBCONTRACTOR CERTIFICATION 



SUBCONTRACTOR CERTIFICATION 

I, as an agent of 9 

do hereby certlfy the following employees have successfully completed a 40-hour training 
course, which complies with the provisions of 29 C.F.R. Part 1910.120, and respiratory 
protection training, which complies with 29 C.F.R. Part 1910.134. Each employee has 
successfully completed a medical examination, which complies with the above regulations. 

Individual copies of certification of successful completion of the required training and medical 
examination are attached for each employee. 

Signature Title Date 



AlTACHMENT C 

ACCIDENTIINJURY INVESTIGATION REPORTS 



Accident/Injury/Near Miss Checklist 

l%me of Person(s): 

,te of Incident Time: 

Exact location of incident 

Job Title: Job Number: 

Supervisor : 

Printed Name Signature 

-- 

NOTE: Employees are required to report all injuries, illnesses, accidents, and near misses. 

Site Supervisor's Accident/Injury/Near Miss Checklist 

Datemime 

(24 hr clock) 

Step 

1 

2 

3 

4 

ActionlRequirement 

Perform first aid/CPR, as appropriate, and get injurmlI to medical care (or summon 

care) immediately if required; summon assistance 

Isolate and protect scene of accident (non-automobile) 

Report incident by phone to Project Manager and Program H&S Manager immediately 

after situation is under control. 

Complete appropriate form(s) 

5 

6 

7 

Perform Accidentflncident Investigation as soon as possible and complete accident 

investigation repon. 

Submit accident investigation report to DOE-NV 

Turn this form in to Program Health and Safety Manager 
A 



APPENDIX C 

RISK ANALYSIS 
FOR THE PROJECT CHARIOT SITE 
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Executive Summary 
An analysis of the risks at the Project Chariot mound site was conducted to identify 

contaminants of potential concern and to establish the remediation clean-up level. The five 

major sections of the risk analysis consist of: evaluating the source and extent of 

contamination, assessing the potential exposure pathways, characterizing the risks from the 

contamination, modeling to verify exposures with the risk-based results, and establishing a 

clean-up level based on the risk analysis and exposure modeling. 

Source and Extent of Contamination - The radioactive tracer studies performed in 1962 

are the sources of the contamination. Soil from near the Sedan crater and individual isotopes 

of cesium, strontium, and iodine were imported and introduced to the site. A total quantity of 

9.6 x 10' becquerels (Bq) (26 rnillicuries [mCi]) of material was introduced. Cesium-137 

(Cs-137) is the only significant isotope that remains when the radioactive decay of the 

materials over the last 30 years is considered. The concentration of Cs-137 remaining in the 

lower portion of the mound was calculated to be 1.1 becquerels per gram (Bqlg) 

(30 picocuries per gram [pCi/g]) of soil. 

Potential Exposure Pathways - Pathways of potential radiological risks to humans from 

the Project Chariot Site were identified as direct ingestion and external radiation exposure. 

Risk Characterization - The total risk from exposure to the radioactive materials at the site 

was calculated utilizing the U.S. Environmental Protection Agency's (EPA) Human Health 

Evaluation Manual as guidance. The scenario that was utilized in the risk analysis simulated 

that the cover dirt had been removed and that only the actual 45 cubic meters (m3) (1,600 

cubic feet [ft3]) of tracer study soils remained. The Cs-137 that remained was considered to 

be distributed homogeneously throughout these soils at the calculated level of 1.1 Bqlg 

(30 pCi/g). Humans were limited to being in the area for only 10 percent of the year due to 
the remote nature of the site. The results of the analysis indicates that a risk of 2 x lo4 of 

developing cancer over a person's lifetime currently exists if the soils were to be left in place 

without the cover dirt. 

A preliminary remediation goal for Cs- 137 was then calculated utilizing the same techniques. 

The results were a remediation goal of 0.7 Bqlg (20 pCi/g) based on an acceptable risk of 

1 x lo4 of developing cancer over a person's lifetime. 

CES- 1 



Site Modeling - Modeling of the site conditions was then performed to calculate the 

exposure levels to the public. The model utilized an uncovered mound of dirt (as described 

above) and a Cs-137 concentration (after remediation) of 0.4 Bqlg (10 pCi/g). This 
concentration was chosen to incorporate a reduction of exposure by a factor of 2 over the 

preliminary remediation goal of 0.7 Bq/g (20 pCi/g) calculated in the risk assessment (in 

accordance with the principles of "as low as reasonably achievable" [ALARA]). The results 

of the modeling indicate that a person who resided on top of the mound (after the fill cover 

was removed) for 10 percent of the year would receive an additional 3 millirems per year 

(mrem/yr) of exposure above background. These results are significantly below the DOE 
limits for exposure to the general public of 100 mredyr. 

Remediation Clean-Up Level - A clean-up level of 0.4 Bqlg (10 pCi/g) for Cs-137 was 

identified for this remediation effort. 



C. 1.0 Introduction 

An analysis of the risks at the Project Chariotmound site was necessary to: 

establish what radionuclides are of concern at the site 
develop a remediation clean-up level to be used in the cleanup. 

C. 1.1 Regulatory Guidelines 
The risk analysis was performed using guidance from both the U.S. Department of Energy's 

(DOE) requirements concerning exposure to the general public and the Environmental 

Protection Agency's (EPA) guidelines for risk analysis at Superfund Sites. 

The controlling requirement in the risk analysis was DOE'S requirement for ensuring that the 

exposure to the general public from the site is kept "as low as reasonably achievable" 

(ALARA), with exposure to be less than 100 rnillirems per year (rnredyr) to an individual. 

Cleanup goals were identified that would meet these DOE requirements. 

The exposure-based remedial action goals were verified to ensure that they were comparable 

with EPA's guidance for evaluating human health. The DOE requirements are the principle 

requirements that are applicable to the site; however, because the radioactive tracer soils are 

being cleaned up under the auspices of the Atomic Energy Act and the site is not a Superfund 

Site, EPA's guidance for Superfund sites was utilized for comparative purposes as a best 

engineering practice. 

C. 1.2 General Layout 
The five major sections of the risk analysis consist of: 

evaluating the source and extent of contamination 
assessing the potential exposure mechanisms 
characterizing the risks from the contamination 
exposure modeling 
establishing cleanup levels. 



C.20 Source and Extent of Contamination 

Identification of contaminants and the nature and extent of the contamination is the first step 

in assessing risks from a site. 

C.2.1 Source of the Contamination 
The radioactive tracer studies performed by the United States Geological Survey (USGS) in 

1962 are the sources of the contamination at the Project Chariot Site. The intent of the 

experiment was to quantify the methods of transport of radionuclides that would be 

introduced into the environment and the food chain if the Project Chariot detonations were to 

take place. Modeling of the process had been performed, but it was thought that small scale 

testing was necessary due to the uncertainties associated with the tundra environment. 

The actual experiment attempted to meet these needs by introducing known quantities of 

radionuclides as surface contamination (similar to fallout) into controlled portions of the 

environment. The radionuclides that were utilized were of two types: 

Chemical compounds of isotopes of Cesium- 137 (Cs- 137), Iodine- 13 1 (I- 13 I), and 
Strontium-85 (Sr-85)(in the form of CsC1, NaI, and Sr[NO,]& that had been introduced 
into sandy soil at the Denver Laboratory of the USGS. 

Soil that was collected from the vicinity of the Sedan Crater at the Nevada Test Site 
(NTS). 

The amount of these materials was intended to simulate the anticipated concentrations of 

radioactive materials that would occur in the area due to fallout from the nuclear excavation. 

The materials were transported from the lower 48 states in a briefcase and then utilized in the 

tracer studies. After the experiment was complete, the soils from each plot were dug up, 

placed in drums, and then the drums were emptied into a single pile to composite the 

materials. 

C.2.2 Individual Isotopes 
The individual isotopes that were introduced are shown in Table C-1. This table describes the 

amount of material that was originally brought to the site and shows the amount that would 

be remaining in 1993, after taking into account the decay of radioactive material over 



Table C-I 
Individual Radionuclides lntroduced in Tracer Studies 

Explanation of Columns in Table C-l 

Radionuclide 

Cesium-1 37 

Iodine-1 31 

Strontium-85 

Amount Introduced - The amount (in becquerels [Bq] and in picocuries [pCi]) of each 
type of isotope that was introduced to the site during the 1962 radiological tracer studies. 

Half--life - Period of time for one half of the radioactive activity to decay (in years). 

Amount Remaining in 1993 - The amount (in Bq and pCi) of each isotope that was 
calculated to still exist after accounting for 30 years of decay. 

Amount Introduced 

Concentration in Soil - The concentration (in Bqlg and pCi/g of soil) of each isotope that 
remains in the mound soil in 1993. Based on distributing the isotope homogeneously in 
45 cubic meters (m3) (1,600 cubic feet [ft?]) of soil in 1962. 

Half-life 
(Years) 

30.2 

0.02 

0.2 

(Bq) 

2x108 

2x108 

2x10~ 

Notes for Table C-1 

(PCi) 

6x10' 

5x10' 

5x109 

(a) The half-life of 1-131 is 8.04 days (or 0.022 years). Approximately 1,250 half-lives 
have passed over the course of 30 years. The amount of material is less than 
1 x percent of what existed in 1962 and this isotope no longer exists at 
detectable levels. 

(b) The half-life of Sr-85 is 64.8 days (or 0.177 years). Over 150 half-lives have 
passed over the course of 30 years. The amount of material is less than 1 x 
percent of what existed in 1962 and this isotope no longer exists at detectable 
levels. 

Amount Remaining 
in 1993 

(Bq) 

1x108 

0 

0 

Concentration 
in Soil 

(PC0 

3 x lo9 

0 (a) 

0 (b) 

(W) 

1.1 

0 

0 

( P W )  

30 

0 

0 



30 years. The only significant contaminant that remains is the Cs-137 at a concentration of 

1.1 Bqlg (30 pCi/g) of soil. The Sr-85 has decayed for 150 half-lives and no longer exists at 

detectable levels. The I- 13 1 has decayed for 1,250 half-lives and also does not exist at 

detectable levels. 

C.2.3 Sedan Fallout 
The radioactive tracer experiments also used 7,900 grams (g) (17.4 pounds [lb]) of soil from 

near the Sedan Crater at the NTS. The activity of the soil was estimated in 1962 to contain 

4 x lo8 Bq (10 rnillicuries [mCi]). Due to the uncertainties of the isotopes present in the 

original soil, two samples of soil were taken from near the Sedan Crater in late 1992. Results 

of the analysis of these samples and corresponding current concentrations in the mound are 

presented in Table C-2. The Cs-137 that remains from the Sedan soil is a negligible amount 

compared to the 1.1 Bqlg (30 pCi/g) from the individual isotope studies (see above). The 

other isotopes are below detectable levels, and gross beta and alpha analyses will be utilized 

to screen for unexpectedly high concentrations of these and other isotopes. 

C.2.4 Overall Extent of Existing Contamination 
A combination of historical and current data were utilized in evaluating the overall extent of 

existing contamination. The Cs-137 remaining from the individual isotope studies is the most 

significant radionuclide, with a concentration of 1.1 Bqlg (30 pCi/g) of soil. The Cs-137 that 

remains from the Sedan fallout is negligible when compared to this concentration. The other 

isotopes (from both the individual isotope studies and the Sedan fallout studies) are below 

current detection levels. 

The amount and types of overall existing contamination indicates that a single clean-up level 

for Cs-137 will be developed and used in the verification process. Gross alpha and beta 

analyses will be performed to screen the verification samples to ensure that higher than 

expected concentrations of other isotopes are not encountered. 

The extent of information available about the radionuclides introduced is adequate to 

complete remediation of the wastes, considering the following requirements: 

Soils from the surface to 0.6 m (2 ft) above grade will be removed, packaged for disposal, 
and sampled only to characterize the wastes for disposal. 



Table C-2 
Radionuclides From the Sedan Fallout 

Explanation of Columns in Table C-2 

January 1993 NTS Sample Results - The average concentration in Bqlg and pCi/g of 
each isotope that was found in analyzing two samples taken from near the Sedan Crater in 
late 1992. 

Half-Zife - Period of time for one half of the radioactive activity to decay (in years). 

Equivalent Concentration in NTS Soil in 1962 - The calculated concentration of the 
constituent when the soil was originally removed fiom the Nevada Test Site (NTS) in 
1962. This concentration was calculated by adjusting the 1993 concentration with the 
decay that would have occurred over the last 30 years. 

Amount Introduced in 1962 - The amount of each type of isotope that was introduced to 
the site during the 1962 radiological tracer studies. This was calculated by multiplying 
the concentration at the NTS by the 7,900 g (17.4 lb) of Sedan soil that eventually were 
disposed of in the mound (i.e., not including stream test). 

Amount Remaining in 1993 - The amount of each type of isotope that was calculated to 
still exist after accounting for 30 years of decay. 

Concentration in Soil - The concentration of each isotope that remains in the mound soil 
in 1993. Based on distributing the isotope homogeneously in 45 m3 (1,600 ft?) of soil in 
1962. 



Soils above the 0.6-m (2-ft) level will be removed in 0.3-rn (I-ft) increments (starting 
from the top of the mound) and set aside in discrete piles. Samples will be taken of these 
soils to verify that contamination does not exist above the clean-up level. Soils 
contaminated above the clean-up level will be packaged for disposal. Soils below the 
clean-up level will be utilized in bacHilhg the mound site. 

Following removal of the mound, the area below the mound will be sampled to verify that 
no contamination exceeding the remediation clean-up level has migrated into the soils 
below the mound. Any soils contaminated above the clean-up level will be removed and 
packaged for disposal. Additional verification samples and removal efforts will continue 
in any identified contaminated areas until no contamination above the clean-up level is 
detected. 



C.3.0 Exposure Assessment 

An assessment of exposure to a population must consider the setting in which the exposure 

takes place and potential pathways for exposure. These factors can then be utilized to 

quantify the potential types of exposure to humans. 

C.3.1 Characterization of Exposure Setting 
Characterizing the exposure setting involves determining the physical characteristics of the 

site as well as those of the human populations on and near the site. 

C. 3.1.1 Physical Setting 
The physical setting of the overall Ogotoruk Valley (including the area of the mound site) is 

extensively discussed in Environment of the Cape Thompson Region, Alaska, Books I and 11, 

1966. Specific areas of interest for identifying transport methods are: 

General Environment - Tundra environment with relatively flat profile covered with grass 
hummocks, mosses, lichens, and low shrubs. 

Precipitation - The climate of northwestern Alaska is classified as semimaritime. 
Excessive amounts of precipitation typical of a maritime climate do not occur due to the 
temperature and storm patterns. Annual precipitation in the Ogotoruk Valley is estimated 
at 28 centimeters (cm) (1 1 inches [in.]) per year. Approximately 80 percent of the 
precipitation occurs from June to September. 

Wind - A noticeable feature of northwestern Alaska is the high-velocity surface winds. 
Annual average wind speeds are in the 15 to 20 knots (17 to 23 miles per hour [mph]) 
range in the Ogotoruk Valley. The wind is not a significant factor for distribution of the 
contamination, however, due to the overburden present covering the contaminated soils. 

Soils - The soils in the area of the mound are poorly drained and contain significant 
organic buildup, as shown by the extreme black color on visual inspections (at the time of 
covering). The peaty types of soils that cover most of the surface of the Ogotoruk Valley 
have low thermal conductivity (Chapter 2). This leads to a fiozen zone (i.e., permafrost) 
in the valley that varies from within 20 cm (8 in.) to 1 m (3 ft) of the ground surface 
(Chapter 13). This fiozen barrier and the limited precipitation in the area minimizes the 
potential for migration of contaminants out of the mound either downward (to contaminate 
lower soil reaches) or radially (where it could reach plant roots or the soil surface). 

Vegetation - The vegetation present (Chapter 14) is relatively shallow rooted due to winter 
conditions and the nature of the permafrost in the region. The types of vegetation present 



include hummocks, mosses, lichens, and some low shrubs. These types of plants present 
minimal concern over uptake due to the cover of dirt on the mound. The actual mound of 
contaminated dirt is of a relatively small size (12 by 12 m and 0.46 m high [40 by 40 ft 
and 1.5 ft high]) when compared to the overall mound (12 by 12 m and 1.5 to 2 m high 
[40 by 40 ft and 5 to 6 ft high]). This gives a minimum of 0.6 to 1 m (2 to 3 ft) of 
overburden through which roots must grow before reaching contaminated dirt. Samples of 
the soil in the overburden taken in September 1992 exhibited normally appearing 
background radionuclides and no contamination for the major chemical of concern 
(CS- 137). 

Sulface Waters - Surface waters in the valley originate from precipitation and melting of 
snow and ice. There is little or no flow in Ogotoruk Creek or its tributaries during the 
months from November to April. High flows result only from melting of snow and ice 
and from rainstorms lasting more than 12 hours. Due to the shallow permafrost, most 
precipitation does not infiltrate deep into the ground. In fact, many peak runoff rates for 
the faster flows approach the rate of precipitation. 

Groundwater - Geologic investigations indicate that except for the stream floodplain and 
terraces, only a thin mantle of weathered material overlies the bedrock. Perennially frozen 
ground prevents shallow aquifers from occurring in this mantle. The potential for 
contamination of groundwater from the mound is limited due to the permafrost zone and 
the limited groundwater capacities in the Ogotoruk Valley. 

C.3.1.2 Potentially Exposed Populations 
A human geographical study was also performed as part of the original Project Chariot. 

Although dated in its census of the population, the basic population groups, activity patterns, 

and the uses of land have not changed considerably. 

Aflected Populations - The main populations that could be affected by the site include the 
villagers of Point Hope and Kivalina. Point Hope lies approximately 40 kilometers [km] 
(25 miles [mi]) to the northwest, while Kivalina is located approximately 72 krn (45 mi) 
to the southeast. 

Current Land Use - The mound itself is located in a national wildlife refuge. A native 
allotment exists near the mound site, with some abandoned buildings and structures from 
previous studies. The major utilization of the land that could affect humans are 
subsistence hunting in the valley or those transiting the valley. Hunting activities in the 
direct area include caribou, fishing, and egg gathering. 

Future Land Use - In the future, native allotments may be parcelled out within the valley. 
A native allotment also exists near the site, and the future utilization of the land is 



continued hunting and transit type activities. There is some potential for additional 
activity if some form of camp is established in or near the existing buildings. 

Overall Exposed Populations Conclusions - The amount of time spent in the region by an 
individual is limited due to the distant nature from the villages (Point Hope - 40 krn 
[25 mi] and Kivalina - 72 km [45 mi]). The model for an individual will utilize a 10 
percent occupancy rate based on the distance from the site and the limited nature of 
people entering the area. This is a conservative estimate due to the fact that: 

- no significant lodging capabilities exist in the area 

- the inhospitable climate during the winter months limits the travel in the area for a 
significant portion of the year 

- the extent of contamination is very small. 

C. 3.2 Identification of Exposure Path ways 
Contaminated soil at all sites present the possibility of a direct route of exposure to humans 

and biota through incidental ingestion, dermal contact, and direct radiation. Secondary routes 

of exposure may also occur due to uptake by plants, resuspension of dust, vapor transfer into 

the air, and surface and groundwater contamination. Both flora and fauna can incorporate 

contaminants from soil and provide a route of exposure to humans through ingestion. 

The primary exposure routes for humans are the most likely pathways for exposure to the 

general population in this situation. The cover of soil over the radioactive tracer materials 

minimizes the potential for direct exposure to humans through dermal contact and incidental 

ingestion. The amount of direct radiation exposure is negligible due to the mound cover. 

Recent surveys of the area indicate that no radiation levels are above background levels with 

the soil cover in place. These exposure mechanisms could become more important, however, 

if the mound cover were removed or disturbed. For these reasons, direct exposure and 

incidental ingestion will be the primary exposure mechanisms that are used in the exposure 

modeling. 

The soil cover and the climate of the region minimize the concern for secondary exposure. 

The soil cover that exists at the mound acts to eliminate the possibility of resuspension of 

contamination in dust or vapor transfer into the air. The climate in the area, in particular the 

freezing zone (permafrost), minimizes the potential for contamination migration below the 



mound, groundwater contamination, and surface water contamination. The limited possibility 

of contamination spreading from these latter mechanisms, however, will be confirmed in the 

verification sampling program associated with the project. 

The source and quantity of radioactive material introduced to this particular site is well 

known and of a one-time nature. Based on this fact, there are no known pathways for 

additional radiological contaminants to enter the site. 

C.3.3 Human Exposure Modeling 
A conceptual model for human exposure to the original tracer studies soils has been 

established. The model consists of the original soils mounded together, but prior to covering 

with fill material. This is a hypothetical model that will be utilized for human modeling only. 

It was chosen to remove the soil cover because this ensured that the exposures calculated 

would be greater than those actually received with the current conditions. 

Pathways of potential radiological risks to humans with this model were identified as direct 

ingestion and external radiation exposure. 

The pathway of uptake by plants is not considered because it is a secondary mechanism for 

the direct ingestion route. By removing the soil cover (in the hypothetical model), this route 

has been replaced with direct ingestion of the soil. 



C. 4.0 Risk Characterization 

An evaluation of the existing risk is an essential part of the overall clean-up effort. The level 

of existing risk can then be factored into determining the remediation clean-up level. 

C.4.1 Standardized Exposure Models 
Risk levels associated with radionuclide contamination can be characterized using EPA's 

Health Effects Assessment Summary Tables (HEAST). The HEAST tables present the 

various carcinogenic risk factors for individual radionuclides. These factors are combined 

with the setting of the exposure (e-g., duration, contamination level, and depth of 

contamination) and an overall risk of cancer is estimated. Alternately, a risk can be 

established and then a remediation clean-up level can be calculated that will correspond to 

that risk. 

The equation for risk of carcinogenic effects for residential soils is presented in 

"Development of Risk-based Preliminary Remediation Goals," Human Health Evaluation 

Manual, Part B, EPA, 1991. Equation 1 1 is stated as: 

Total Risk = RS * [Ingestion Risk + External Exposure Risk] 

= RS * [(SF,,*10'3*EF*IF,o,) + (SFe* 103*ED*~*SD*(1-S,)*TJ] 

Radionuclide contamination level in soil (pCi/g) 
Oral (ingestion) slope factor (risk/pCi) 
Exposure frequency (dayslyear) 
Age-adjusted soil ingestion factor (mg-yeadday) 
External exposure slope factor (risklyear per pCi/m2) 
Exposure duration (yr) 
Depth of radionuclides in soil (m) 
Soil density (kg/m3) 
Gamma shielding factor (unitless) 
Gamma exposure time factor (unitless) 

This equation is based on external exposure slope factors being presented in riswyear per 

pCi/mz. Recent revisions to the HEAST slope factors, however, have changed the units of 

external exposure to risklyear per pCVg of soil. This changes the external exposure portion 

of the equation to: 



External Exposure Risk = (SF,*ED*(l-S2*Te) 

The overall equation that will be utilized in this risk characterization is: 

Total Risk = RS * [(SFo*10-3*EF*IF,o,) + (SF,*ED*(l-SJ*T,)] 

C.4.2 Existing Contamination Risk Calculations 
A calculation of the total risk from exposure to the radioactive materials currently at the site 

was performed. The scenario that was utilized in the risk analysis involved the following 

assumptions: 

Contamination level - Cs-137 was present in the tracer study soils and distributed 
homogeneously at a concentration of 1.1 Bqlg (30 pCi/g) as calculated earlier in Section 2.0). 

Shielding - No shielding was assumed to exist for the purposes of the calculations. The dirt 
cover was removed and only the actual 45 m3 (1,600 ft?) of tracer study soils remained. 

Human Occupancy - Humans were limited to being in the area for only 10 percent of the year 
due to the remote nature of the site. 

The overall current risk was then established as: 

Total Risk = RS * [(SF,* 1 0-3*~F*~~Soil)  + (SF,*ED*(l -S,)*T,)] 

RS 30 pCi1g 
SF, 2.8~10-"risk/pCi 
EF 40 dayslyear 
IF,,, 3600 mg-yearlday 
SF, 2.0 x risk/year per pCi/g of soil 
ED 30 years 
1-S, 1 (unitless) 
T, 0.1 (unitless) 

The results of the analysis indicates that a risk of 2 x lo4 over a person's lifetime currently 

exists if the soils were to be left in place without the soil cover and the person spent 40 full 

days per year on the mound of contaminated soil. This exposure is over 99 percent due to 

external exposure, with minimal exposure coming from soil ingestion. 



C.4.3 Preliminary Remediation Goal 
A preliminary remediation goal for Cs-137 was then calculated utilizing the same techniques. 

This preliminary remediation goal is the first step towards identifying the remediation clean- 

up level. 

The equation used in the current risk calculation was rearranged to use an acceptable Total 

Risk and calculate the corresponding contamination level (RS). 

PRG (RS) = Total Risk 

[(SFo* 10'3*~~*lFsod) + (SFe*ED*(l -Se)*Te)] 

PRG 
Total Risk 
SF0 
EF 
IFsoa 
S Fe 
ED 
1-Se 
Te 

Preliminary remediation goal (pCilg of soil) 
1 x lo4 risk of cancer over a lifetime 
2.8 x lo-" risk/pCi 
40 dayslyear 
3600 mg- yearlday 
2.0 x lo6 risk/year per pCilg of soil 
30 years 
1 (unitless) 
0.1 (unitless) 

The results of this calculation were a preliminary remediation goal of approximately 0.7 Bqlg 

(20 pCi/g) of soil. 



C.5.0 Site Modeling 

Modeling of the site conditions was necessary to estimate the exposure to radiation that a 

member of the general population would receive. The modeling was performed using the 

RESRAD computer code and the following assumptions: 

The soil cover was removed 

10 percent of an individual's year was spent at the mound 

Cs-137 was homogeneously distributed in the soil at a concentration of 0.4 Bq/g 
(10 pCi/g) of soil. 

The results of the modeling indicate that a person who resided on top of the mound (after the 

fill cover was removed) for 10 percent of the year would receive an additional 3 rnillirems 

per year (mrernlyr) of exposure above background. These results are significantly below the 

DOE limits for exposure to the general public of 100 rnredyr. The principles of ALARA are 

also incorporated into the 0.4 Bq/g (10 pCig) concentration, in that it is 50 percent of the 

concentration that would be allowed under the EPA's guidance for contamination at 

Superfund Sites. 



C. 6.0 Clean-Up Level 

The DOE guidance for exposure to the general public requires that exposure be limited to 

100 rnrem/yr, but should be reduced as much as possible in accordance with the ALARA 

principle. A remedial clean-up level of 0.4 Bqlg (10 pCi/g) for Cs-137 was identified for this 

remediation effort. This remediation clean-up level is based upon reducing exposure to the 

public and represents an exposure to a member of the general public of approximately 

3 mrem/yr. This exposure level is well below the required 100 mrem/yr level and 

incorporates the principles of ALARA. 

The exposure-based remedial clean-up level of 0.4 Bq/g (10 pCi/g) was verified to ensure that 

it was comparable with EPA's guidance for evaluating human health. Calculations of 

acceptable preliminary remediation goals for a 1 x lo4 risk of cancer over a lifetime indicated 

that a concentration of 0.7 Bqlg (20 pCi1g) was acceptable. The chosen remedial clean-up 

level is one half of the acceptable level calculated in accordance with EPA guidelines. 
* 
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Spill Prevention Control and Countermeasure Plan 

Taiga Ventures 
2700 S. Cushman 

Fairbanks, AK 99701 
907-452-6631 

Contact 
Mike Tolbert, Owner 

Certification 
Engineer: Jaqes Ringstad 

s i g n a t u r e : & < - - 4 ,  

License Number: C, t. 4623 

State: Alaska 
Date: June, / 2 / G 4  3 

1. Name and Ownership 

Taiga Ventures 
Owner and Manager: Mike Tolbert 
2700 S. Cushman 
Fairbanks, AK 99701 
907-452-663 1 

2. Description of the Facility 

The Chariot camp will support the clean-up efforts of people employed by DOE for the 
removal of low-level radioactive contaminated soil. Fuel used at the camp will include: 
diesel, motor gas, heating fuel and aviation gas. The accompaning drawing shows the 
proposed facility layout. 
Fixed Storage: 
( 1 ) 10,000 gallon diesel fuel bladders with containment 
( 1 ) 3,000 gallon motorgas fuel bladder with containment 
( 1 ) 1,000 gallon av-gas fuel bladder with containment 
(1 2) 55 gallon drums for heating oil 



Vehicles: 

( 8 ) 4-wheelers 
( 1 ) bobcat with bucket 
The camp will be surrounded by a barbed wire fence with a locking gate and patrolled 
by an armed security guard 24 hours per day. 

3. Past spill experience 

(None) 

4. Spill Prevention-Storage Tanks 

Each bladder will be "diapered" with an impervious liner and absorbent material and 
placed in a self-supporting containment area which is capable of storing at least 11 5 
percent of the capacity of the bladder. The generator units which will be used at the 
shelter equipped work site and main camp also will be diapered and diked. Diapers 
and dikes will be constructed in workmanlike manner onshore. 

Fuel used to heat the tents at the base camp and the shelters at the work site will be 
stored in 55 gallon drums. Each drum will be placed inside a poly containment 
capable of handling 200 percent of the drum's capability. In addition, the containment 
will contain absorbent materials. 

5. Fire Suppression 

The following fire suppression equipment and spill tools will be on site at the fuel 
staging base. 

10 - Heavy-duty coal shovels 
10 - Picks (Pulaski type) 
10 - Rakes 

* 10 - Dirt shovels 
10 - Rolls absorbent 
10 - 5 pound C02 extinguishers 
Lot - absorbent pads 

This equipment will be positioned so that it can be deployed rapidly and efficiently. 



6. lnspection 

All staging base installations will be inspected daily, and the results will be logged. 
Fuel storage sites will be under 24-hour surveillance with formal inspections and the 
logging of results occurring every 12 hours. lnspection records will be maintained by 
the Camp Manager on the crew. Inspections will include checks of all valves, 
bladders, diapers, dikes, fuel lines and hoses. In addition, the emergency response 
equipment will be examined, as will the surrounding area for signs of a spill. Also, the 
inspectors will insure that all appropriate warning signs are properly exhibited . Any 
hazardous condition in and around fuel storage locations will be corrected 
immediately. 

Fuel storage areas, fuel lines, generator units, refueling areas, stoves and other 
equipment and supplies at the work site shelter will be inspected twice daily and the 
results logged. 

Supervisors and staff members working in or around base camp will be responsible 
for surveillance and inspection of equipment and supplies and elimination of 
hazardous conditions throughout the camp compound. lnspection logs will be kept by 
the camp manager and IT project manager. 

7. Spill Cleanup 

Project personnel will have sufficient cleanup equipment available to contain and 
cleanup the maximum potential spill. At all times, the quantity of cleanup equipment 
will comply with the requirements of the NSB Special Use Permit and all other 
applicable federal, state and local laws, regulations and permits. In the event of a spill: 

t The highest priority will be accorded to human safety, and all decisions 
made and actions taken will be consistent with this priority. 

The source of the spill will be determined and the flow stopped as soon 
as possible. 

t The spill should be contained within the diked area. If not, secondary 
dikes will be constructed or other appropriate measures will be employed 
to halt the spread of the substance spilled. Taiga will have a Bobcat 
machine with bucket in the camp area and parked at the fuel storage 
area when not in use in the compound. 

Once the fuel or other substance is contained, cleanup and spill site 
restoration efforts will be initiated. Cleanup efforts will include the 
spreading of absorbent materials on the substance spilled. The 
absorbent materials will be turned and replaced to maximize the 



efficiency of the cleanup effort. Once the standing fuel or other sub- 
stance is removed, all contaminated materials, will be transported 
to an approved disposal site, as required. Any fuel, or other 
hazardous substance remaining in a ruptured container will be 
pumped into another appropriate storage vessel. 

The spill will be reported, using the following procedures: 
--The person detecting the spill will contact hislher immediate supervisor 
--This supervisor will obtain all facts and report immediately to Taiga's 

field supervisor and the IT Corp. project manager. 
--Taiga's field supervisor and the project manager will initiate the con- 

tainment, cleanup and site restoration procedures and notify Taiga's 
Fairbanks off ice. 

--The Fairbanks office will notify the Alaska Department of Environmental 
Conservation's daytime phone (1 -9070451 -2360) or 24-hour (1 -800- 
478-9300) line, the EPA response line (1 -907-271 -5083) or (1 -800- 
424-8802). These EPA numbers will alert the Coast Guard as well. 
Taiga's Fairbanks office will prepare and submit the written oil spill 
report (sample attached). Copies of the report will be transmitted to 
all concerned parties. 

--Taiga's Fairbanks office will be available to provide further liaison with 
governmental agencies regarding containment, cleanup and restoration 
operations and to oversee the orderly resolution of the spill. 

~ i k e  Tolbert 



HAZARDOUS SUBSTANCE SPILL REPORT FORM 

Date and Time of Spill or First Observation: 

Report Date: 

Spill Location (be specific as to map coordinates, location nane, 
location description, etc.): 

Spill Description, including movement of the substance: 

Estimate of Spill Volume: 

Storage Capacity of Container: 

Substance Description: 

Environmental Summary: 
a. Ground Conditions: 

b. Water Conditions (if applicable) : 

c. Temperature, Wind Direction and Speed: 

d. Visibility, Ice and Snow Conditions and Depth, etc.: 

Potential Areas of Contamination (discuss terrain and probable 
flow, beaches, water bodies, wildlife areas, etc. ) : 



10. Cause of Spill: 

11. Containment and Cleanup Action Taken: 

12. Individuals and Agencies Notified of Spill: 

Name 

Prepared 

Signature: 
Print Name: 
r n : ~ l - -  
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Uni-Mat Uses In The , 

Construction Field 

Advantages of 
Uni-Mat System 

Over Other Methods 

Stable, safe road systems that 
support heavy haul loads and 
continuous traffic flow of machinery, 
equipment and personnel. 

Inventory control areas and 
protection of equipment, material and 
rolling stock from weather, soil - 
and elements. 

Portable stable foundation areas for 
portable buildings, job shops and 
storage areas. 

Removable support foundation areas 
for heavy lift equipment (cranes, 
cherry pickers, manlifts, etc.). 

Walkways, parking areas and 
foundation 6reas 'for portable offices, 
hygiene areas and temporary 
assembly areas. 

Giant pallet application for movement 
of components or equipment to 
assembly areas. 

Storage points with built in dunnage 
contact points. 

Shoring for earth works. 

Protective support for crossing 
subterrain items such as pipelines, 
water mains, culverts, cables, etc. 

Bridge or critical low load - crossing 
spreaders that promote even 
distribution of heavy loads to main 
column supports, pillars or piles. 

Patented, prefabricated mats greatly 
reduce installation and removal time. 
Minimal labor requirements help 
reduce costs and significantly reduce 

. . accident exposure. 

Uni-Mats interlock and lay in pattern 
that disperses weight of heavy loads. 

1.5 ply design reduces weight of 
individual Uni-Mats making them 
easier to handle than old style mats. 

Versatility of Uni-Mats simplifies 
' 'layout patterns. 

. 8' x 14' (2.44 m x 4.27 m) mats permit 
easy shipment by truck, rail, barge or 
ship. Orderly stacking arrangement 
eases loading and off loading. 

Permatizing option is simple and 
cost effective. 

! ' 
Provides a smooth, even and stable 
road or work surface eliminating the 
need to follow board tracks or the 
hazardous and equipment damaging 
shifting, sinking and tipping inherent 
with old style mats. 



System Specifications 
SAE METRIC 

Dimensions 8'x 14'x4" (112W) 

Weight Approx. 1400 Ibs 
Lumber 12ea. 2 " x 7 " x  14' 

10 ea. 2" x 7" x 8' 

2.44 x 4.27 x 100 mm (1 0.42 m) 

Approx. 635 kg 
12 ea. 50 mm x 175 mm x 4.27 m 
10ea. 50 mm x 175 mm x 2.44 m 

Engineering Data: 
Oak Lumber or Comparable 

Compression 
Parallel to Perpendicular to 

Prop Ultimate Modulus of Modulus of Grain.Max. . Grain Fiber Stress 
Limit Strength Elasticity Rupture Crushing Strength and Prop Limit 

SAE (psi) 4300 7100 1.6 x 106 15,200 7440 1 070 

Metric (N/mm2) 29.6 49 11,034 104.8 51.3 7.4 

These values are suggested based on a reasonable safety factor and may vary with 
geographical source, seasoning, water content, etc. 

Uni-Mat Layout Diagram I Patent Numbers 

Mat - #4,899,444 

Assembly Device - #4,922,598 

Trade Mark - #I ,594,242 

Uni-Mat holds 40 domestic 

and international patents 

and patents pending. 



Illustration of Uni-Mat Interlocking Patterns 
and Mat Requirement Equations 

The following diagrams illustrate various interlocking patterns that are expandable for 
specific area requirements by continuing the pattern. throughout. If, for example, pattern 
No. 4 (below) is chosen for a twelve foot wide road, one would add mats to the end in the 
same pattern until the desired length is attained. Should a twenty-four foot wide road be 
required pattern No. 6 would be modified to two full mats (inside bottom) and two 112 
mats (outside bottom) and three full mats on top, always maintaining the staggered 
pattern as illustrated. Should a larger area be required (ie., construction sites, drilling 
locations, etc.) pattern No. 6 would be expanded for the length and breadth of the area. 
Mat dimensions are 8' x 14' = 2.44 m x 4.27 m on full mats and 4' x 14' = 1.27 m x 4.27 m 
on half mats. In the equations for computing mat requirements, UMR indicates Uni-Mat 
requirement and L = length of road. In computing Uni-Mat requirements for larger areas 
the equation is (L x width + 112) x 2 or (L x width + 10.46 m2) x 2. 

1. Eight foot wide roadway with 8' base. 2. Eight foot wide roadway with 16' base for 
Uni-Mat requirement equation is maximum weight displacement. 
U M R = ( L + 1 4 ) ~ 2 o r ( L + 4 . 2 7 m ) x 2  U M R = ( L + 1 4 ) ~ 3 0 r ( L + 4 . 2 7 m ) x 3  

3. 12' 10" wide horizontal pattern with 14' base. 4. 12' wide with 12' base utilizing 1/2 mats top and bottom. 
UMR = ( L i  8) x 2 or (L+ 2.44 m) x 2 UMR = (L + 14) x 3 or (L + 4.27 m) x 3 

12' wide with 16' base utilizing 112 mats top (for 16' wide with 24' base (Maximum weight 
additional weight displacement). displacement). 
UMR = (L + 14) x 3.5 or (L i 4.27 m) x 3.5 UMR = (L + 14) x 5 or (L + 4.27 m) x 5 



Now Let's Talk About 
SAFETY 

Prevention of costly and possibly tragic lost time accidents to personnel and 
equipment is a topic of monumental importance we feel should be emphasized to our 
customers. 

The concept of a prefabricated interlocking, weight disbursing mat system as patented 
by Uni-Mat was developed with safety as the primary consideration. 

We urge you to strongly consider the following safety factors when choosing a 
temporary road or mat system for your next project. , ,  

Does the system you are considering interlock to prevent hazardous shifting and 
tipping of the work surface? 

Unlike old style crane or laminated mats Uni-Mat's system interlocks to provide a 
safe and stable surface. 

Is installing the system labor intensive thereby multiplying the exposure to injury? 

Unlike old style board roads that require extensive man hours dedicated to 
unloading, stacking, handling, assembling, maintaining, tearing down, restacking 
and hauling away lumber and nails, the Uni-Mat system requires only two laborers 
and a forklift operator for the average project. .,< .. . sb 

Will the system tolerate heavy loads dver soft o? rnarshiterr~in without the danger 
of excessive settling or sinking? 

Unl-Mat's patented interlocking and weight disbursing concept eliminates common 
seams, provides a work area that is consistently stable on low ground pressure 
areas, and is maintenance free. 

Will the work site be free of nails, boards or other hazardous debris when the sys- 
tem is dismantled and removed? 

With Uni-Mat the prefabricated units are removed quickly and completely. No piles 
of loose boards with protruding or loose nails to invite accidents. 

Is there a danger of injury as a result of tripping over exposed cable loops or lifting 
bolts? * .  . +. : $ 

The Uni-Mat system-has eliminated these accidents waiting to happen. 
"u,.;,* 

Will the system you are coh"s;idering help protect underground~nstallations? 

The load dispersion feature unique to the Uni-Mat system helps prevent 
concentrated loads when crossing sensitive underground installations such as 
pipelines, water mains and tunnels. 

To Be Safe Specify Uni-Mat. 
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12 piece - 2 in. x 7 in. x 14 ft length 
each mat 

10 piece - 2 in. x 7 in. x 8 ft length UNI-MAT 
each mat SYSTEM SPECIFICATIONS 
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OVERSIZE FIGURES PI THROUGH P-7 



Appendix F is not available in electronic format.  
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